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be  printed. 


Tbeasuby  Depaetment, 
Washington^  D.  C,  February  19, 1876. 

Sib  :  I  have  the  honor  to  transmit  herewith  the  report  of  Hossiter  W. 
Eaymond,  Commissioner  of  Mining  Statistics,  for  the  year  ending  Deeem- 
•  ber  31,  1874. 

Very  respectfully,  your  obedient  sei'vant, 

B.  H.  BRISTOW, 
Secretary  of  the  Treasury. 
Hon.  James  G.  Blaine, 

Speaker  of  the  House  of  Representatives, 
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INTRODUCTORY. 


Washington,  February  19, 1875. 

Sis  :  The  preparation  of  the  report  which  I  have  the  honor  to  sobmit 
herewith  has  been  attended  by  some  unosual  difficulties  in  addition  to 
those  which  beset,  onder  the  most  favorable  circumstances,  the  collec- 
tion of  trustworthy  information  from  an  immense  and  sparsely-settled 
legion  concerning  the  condition  of  a  constantly  shifting  industry.  The 
priDcipal  trouble  has  aErisen,  during  the  past  season,  from  the  lack  of 
means,  under  the  reduced  appropriation  placed  at  my  disposal,  for  em- 
ploying resident  correspondents  who  could  furnish  me  with  complete 
and  recent  information  concerning  special  localities.  This  obstacle  has 
been  measurably  overcome  by  the  cordial  cooperation  of  many  gentle- 
men upon  whose  services  I  had  no  other  claim  than  that  which  their 
own  personal  friendship  or  public  spirit  inspired;  and  I  feel  justified  in 
believing  that  the  present  report  will  be  found  not  inferior  to  its  prede- 
cessors as  a  trustworthy  review  of  the  condition  of  mining  and  of  metal- 
lorgical  science  throughout  the  States  and  Territories  to  which  it  refers. 
I  regret  to  say  that,  failing  to  obtain  the  information  promised  me  from 
27ew  Mexico,  I  have  been  obliged  to  omit  the  chapter  on  that  Territory — 
an  omission  which  I  hope  to  make  good  next  season.  Wyoming  has  been 
similarly  treated,  but  for  a  different  reason — ^because  the  explorations 
now  on  foot  in  tJiat  Territory  will  supersede  what  information  I  could 
at  present  give  with  reference  to  the  Black  Hills,  while  from  the  Sweet- 
water district  there  is  nothing  to  report. 

The  product  of  the  precious  metals  in  1874  may  be  estimated,  fh>m 
the  best  attainable  sources  of  information,  as  follows: 

1874. 

Arizona $487,000 

Califomia 20,300,531 

Colorado 5,188,510 

Idaho 1,880,004 

Montana 3,844,722 

NoTada 35,452,233 

Kev  Mexico 500,000 

Oregon $609,070 

Washington 154,535 

763,605 

Utah 3,911,601 

Wyoming  and  other  sooroes 100,000 
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78,428,806 
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For  purposes  of  comparison,  the  followiog  exhibit  of  the  estimated 
product  of  former  years  is  subjoined : 
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t  IndoiUng  Otah. 


The  great  event  of  the  ;ear  was,  of  course,  the  extraordinary  deTel- 
opment  of  the  large  bonanza  in  the  Comstocfc  lode.  I  hope  to  obtain, 
vitii  the  tud  of  Mr.  C.  A.  Lnckhanlt,  before  the  present  report  is  finally 
printed,  a  summary  and  analysis*  of  the  operations  on  that  lode,  en- 
abling me  to  give  a  very  clear  acconnt  of  the  nature  of  the  recent  dis- 


Of  equal  economical  importance  with  new  discoveries  of  valuable  ores, 
though  of  a  less  sensational  character,  are  the  steady  improvements  in 
the  art  of  metallurgy,  by  which  it  is  becoming  possible  every  year  to 
treat  with  profit  a  larger  proportion  of  ores  extracted  from  our  mines. 
I  have  continued  to  give  mndi  attention  to  this  subject,  being  ably  sup- 
ported by  my  assistant,  Mr  Eilers,  with  whom  it  is  a  specialty ;  and  the 
efforts  which  I  have  put  forth,  through  a  series  of  yeais,  to  furnish  use- 
ful records  and  saggestious  to  American  metallurgists  are,  I  am  glad  to 
know,  not  unfruitful.  A  class  of  men  has  gr8,daa]Iy,  but  surely,  come 
into  tlte  management  of  important  works  in  this  oountr;  to  whom  such 
information  is  welcome,  because  they  know  how  to  make  use  of  it ;  and 
in  retnm  for  such  a  service  they  fireely  put  at  the  disposal  of  him  who 
renders  it  the  results  of  their  own  experience,  as  the  means  of  still  greater 
usefulness.  The  pages  of  my  reports  bear  very  gratifying  evidence  of 
this  reciprocity  of  feeling — a  condition  indispensable  to  rapid  and 
thorough  advances  in  any  art  involving  the  application  of  science. 
Very  respectfully,  your  obedient  servant, 

E.  W.  RAYMOND, 
United  States  Commitaioner  of  Mining  Statigtics. 

Hon.  B.  H.  Bhistotv, 

Secretary  of  the  Treasury. 

'Slace  received.    (See  chapter  ou  Nevada,  ondec  the  head  of  "Comstock  lode.") 
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CHAPTER   I. 

CALIFOEHIA. 

Mr.  Skidmore,  with  his  nsoal  indastry  and  discriminating  jadgment^' 
has  collected,  by  correspondence  and  personal  observation,  so  large  a 
mass  of  valaable  information  concerning  the  condition  and  prospecto  of 
the  mining  indastry  in  this  State  that  1  feel  scarcely  justified  in  increas- 
ing the  length  of  the  present  chapter  by  any  introdactory  remarks.  A 
few  brief  observations  of  a  general  character  and  references  to  special 
information  ander  the  headings  of  the  different  coanties  must  saffice. 
The  ditches  and  gravel-mines  of  California  were  more  extensively  oper- 
ated, for  a  longer  season,  and  with  a  larger  supply  of  water,  during  the 
past  year  than  ever  before.  Large  undertakings  which  have  been  years 
in  progress  are  now  commencing  to  bear  fruit.  Among  the  important 
mining-ditches  completed  or  advanced  toward  completion  during  1874 
may  be  named  the  Amador  Canal,  in  Amador  County ;  North  Fork  and 
Maxwell  Ditches,  in  Plumas  County;  the  El  Dorado  Canal,  in  El  Dorado 
County,  and  the  Milton  Ditch,  in  Nevada  County.  Detailed  accounts 
of  these  undertakings  and  of  drift-mining  enterprises  will  be  found  in 
the  following  pages.  The  gold-quartz-mining  industry  of  the  State  pre- 
sents little  change.  The  following  table,  carefully  prepared  by  Mr. 
Skidmore,  gives  the  particulars  of  those  mines  in  California  which  have 
produced  more  than  $100,000  each  during  the  the  year,  so  far  as  the 
information  could  be  obtained. 
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CONDITION  OF  THE  MINING  INDU8TBY— CALIFOBNLL         13 

The  prodoct  of  gold  and  silver  in  California  is  given  by  Mr.  Valen- 
tine, the  superintendent  of  the  express  business  of  Wells,  Fargo  &  Co., 
as  follows : 

Gold  dost  and  bullion  by  express $16,015,568 

Gold  dnst  and  bullion  by  other  conveyance 1,601,556 

Silver  ballion  by  express - 967,857 

Ores  and  base  ballion  by  freight 1,715,550 

Total 20,300,531 

In  silver-mining  there  has  been  considerable  excitement,  constituting, 
X>erhaps,  the  special  sensation  of  the  year,  concerning  the  Panamint 
district,  in  Inyo  County,  a  description  of  which  is  given  in  another 
place. 

The  mining  and  reduction  of  quicksilver-ores  have  been  stimulated  to 
great  activity  by  the  high  price  of  the  metal,  and  there  is  little  doubt 
that,  although  many  of  the  quicksilver-claims  will  be  abandoned  as 
prices  fall,  yet  some,  in  which  during  the  period  of  prosperity  valuable 
deposits  have  been  developed,  will  continue  with  profitable  production. 
Considerable  information  concerning  them  is  given  elsewhere  in  the 
present  report.  At  this  point  I  will  quote  an  interesting  summary  of  the 
subject  from  the  San  Francisca  Mining  and  Scientific  Press  of  January 
23, 1875 : 

Qaicksilver  has  become  a  metal  of  even  more  importance  than  ever  of  late,  on  ac- 
count of  its  scarcity  and  consequent  high  price.    The  quicksilver-excitement,  as  weU 
as  its  price,  may  be  said  to  have  kept  up  to  the  highest  pitch  during  the  whole  year. 
The  value  of  the  metal^  the  accessibility  of  the  localities  where  it  is  found,  the  broad 
area  of  conntij  where  it  is  likely  to  be  met  with,  and  the  value  of  a  good  mine  are  adl 
incentives  which  combine  to  keep  up  the  excitement.    It  is  confined  to  no  particular 
locality  in  the  State,  and  all  classes  of  people  have  turned  prospectors  to  find  it. 
Honest  farmers  have  droi>ped  the  plow  and  taken  to  the  pick,  and  even  the  femalejpart 
of  the  population  in  some  places  have  obtained  prospectors'  outfits  and  scourea  the 
bills  in  search  of  the  precious  metal.    It  has  been  selling  at  $1.55  per  ponnd  for  some 
months  past,  and  is  likely  to  go  higher  before  it  falls  lower.    Our  mines  must  be 
actively  worked  to  meet  the  extraordinary  demands  which  the  immense  mills  pid 
besyy  mining  operations  at  present  conducted  require.    Only  a  few  of  the  new  mines 
ue  yielding  quantities  of  any  moment,  though  many  of  them  are  being  steadily  de- 
veloped.   A  great  many  small  claims  are  being  rapidly  developed  which  will  in  the 
fntoie  add  to  the  production.    It  is  impossible  to  state  the  number  of  quicksilver- 
elaims  in  California,  but  after  some  difficulty  we  have  been  able  to  arrange  the  follow- 
^g  list  of  producing  mines,  and  add  to  it  a  list  of  a  number  of  others  which  are  likely 
to  become  good  mines  when  further  developed.    We  give  in  this  list  also  the  number 
of  retorts  and  furnaces  in  use  at  the  producing  mines,  together  with  the  name  of  the 
^yle  of  famace : 

PRODUCING  QUICKSILVER-ICINBS  IN  CALIFORNIA. 


* 


'^aden  mine  (Santa  Clara  County)  has  six  ^'Almaden"  fnmaces;  building  one 
ID<>%  Mr.  Bandol,  the  superintendent,  informs  us  that  the  product  of  the  mine  in  1874 
was  9,064  flasks. 

Sedington  mine  (Napa  County)  has  two  Knox  &.  Osborne  and  two  Almaden  furnaces 
™DiDg.  Building  two  more  Knox  &  Osborne  furnaces.  The  mine  is  supposed  to 
yield  about  1,000  flasks  per  month,  exceeding  the  product  of  the  Almaden,  and  pro- 
dncio^  more  than  any  other  mine  in  California. 

California  Borax  Company's  mines  (Lake  County)  has  two  Luckhardt  furnaces,  a 
Knox  &  Osborne  furnace,  a  Wallbridge  furnace,  and  five  large  retorts.  WiU  erect 
soother  Knox  A,  Osborne  furnace  in  the  spring. 

Great  Western  (Lake  County)  has  one  10-ton  Luckhardt  furnace ;  also  one  known  as 
the  Groat  Western  or  Green  furnace — 30  tons. 

American  mine  (Lake  County)  has  a  10-stamp  mill  for  crushing  the  ore,  twelve  re- 
torts, a  Luckhardt  furnace,  a  Wallbridge  furnace,  and  a  Perschbacker  furnace. 
New  Idria  mine  (Fresno  County)  has  two  Almaden  furnaces  and  a  Maxwell  furnace. 
Honterey  mine  (near  New  Idria)  has  a  small  Almaden  furnace. 
Goadalni>e  mine  (Santa  Clara  County)  has  two  small  Almaden  fiimaoes  and  building 
a  Maxwell  fiomace. 
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Enriqniia,  (Santa  Clara  County,)  hoisting  ore,  whioh  is  redaced  at  the  Almadenmme. 

North  Almaden,  (Santa  Clara  County,)  bnildine  a  Neate  furnace. 

Cerro  Bonito  (Fresno  County)  has  a  Knox  &,  Osborne  furnace. 

California  mine  (on  line  of  Napa.and  Yolo  Counties)  has  a  Knox  d&  Osborne  funiaoe. 

Oceanic  (San  Luis  Obispo  County)  building  a  Louis  Janin  furnace. 

Keystone,  (San  Luis  Obispo  County,)  lust  completed  a  furnace. 

Buena  Vista  (San  Luis  Obispo  County)  has  a  very  small  Almaden  furnace. 

Sunderland  (San  Luis  Obispo  County)  has  a  LucKhardt  furnace. 

Manhattan  (Napa  County)  has  a  Knox  &  Osborne  furnace. 

Phoenix  (Napa  County)  has  a  Knox  &.  Osborne  furnace. 

iEtna  (Napa  County)  has  a  Knox  &  Osborne  furnace. 

Ida  Clayton  and  Yellow  Jacket  (Napa  County)  have  a  Knox  &,  Osborne  furnace  be- 
tween them. 

Abbot  mine  (Lake  Countv)  has  a  Knox  &,  Osborne  furnace. 

Buckeye  (Colusa  County)  has  a  Knox  &  Osborne  furnace. 

Sattlesnake  (Sonoma  County)  has  a  Luckhardt  furnace  and  retort. 

Annie  Belcher  (Sonoma  County)  has  a  Knox  &  Osborne  furnace,  just  completed. 

Geyser  (Sonoma  County)  has  a  Knox  &  Osborue  furnace  just  completed. 

Cloverdale  (Sonoma  County)  has  a  Knox  &.  Osborne  furnace  just  completed. 

Josephine,  (San  Luis  Obispo  County,)  small  8-ton  furnace. 

Livermore  (Sonoma  County)  has  a  modified  form  of  the  Knox  &,  Osborne  furnace. 

Sonoma  (Sonoma  County)  has  a  Luckhardt  furnace. 

Missouri  (Sonoma  County)  has  five  retorts. 

Oakland  (Sonoma  County)  has  five  retorts. 

Excelsior,  (Sonoma  County,)  just  completed  a  Winterbum  furnace  similar  to  the  Green 
or  Great  Western. 

Saint  John's  (Solano  County)  has  a  Neate  furnace. 

Kearsarge  mine  (Lake  County)  has  retorts,  but  no  furnace. 

Eastern,  (Sonoma  County,)  erecting  a  Wallbridge  furnace  and  will  put  up  a  Knox  & 
Osborne. 

Western  or  Mount  Jackson  (Sonoma  County)  has  one  small  Almaden  furnace  built 
by  Winterbum. 

Washington  mine  (Napa  County)  has  an  Almaden  iumace  with  a  Colt  condenser. 

Oakville  mine  has  three  Luckhardt  furnaces;  no  work  done  during  1874. 

Amarillo  (Sonoma  County)  has  one  retort ;  commenced  running  in  December. 

Comstock  mine  (Santa  Clara  County)  has  one  retort. 

Elgin  mine  (Calusa  County)  has  one  retort. 

Stayton  mines  (San  Benito  and  Merced  Counties ;  this  is  a  ^oup  of  twelve*  mines 
consolidated  in  one  company)  have  one  retort  running,  and  will  erect  a  Knox  6l  Os- 
borne furnace  in  the  spring. 

The  following  list  of  quicksilver-claims  give  promise  of  being  mines  when  developed, 
and  will  have  furnaces  or  other  reduction-works  this  year ;  the  list  is  not  supposed  to 
embrace  one-half  of  the  good  prospects  which  will  bo  so  improved: 

The  Los  Prietos  claim,  Santa  Barbara  County  ;  Jefif  Davis,  San  Luis  Obispo  County; 
Todas  Santos,  San  Luis  Obispo  County ;  Pine  Mountain,  San  Luis  Obispo  County ; 
Quien  Sabe,  San  Luis  Obispo  County ;  Amador,  El  Dorado  County ;  Kentuck,  Sonoma 
County ;  Socrates,  Sonoma  County ;  is  well  opened  and  ready  for  furnace.  Flag-stafif, 
Sonoma  Couuty ;  Mercury,  Sonoma  County ;  Wall  Street,  Lake  County ;  Columbia, 
Lake  County ;  London,  Lake  County ;  El  Madre,  Napa  County ;  Georgia,  Sonoma 
County  ^  Cedar,  Napa  County  ;  Montezuma,  Colusa  County ;  Empire,  Colusa  County ; 
Cochrane,  San  Luis  Obispo  County;  Live  Oak, Sonoma  County;  Hercules,  Sonoma 
County;  Emma,  Sonoma  County;  Iniuois,  Sonoma  County;  Peerless,  Napa  County ; 
Thompson,  Sonoma  County ;  Central,  Napa  County  ;  American,  Lake  County ;  Yoscm- 
ite,  Napa  County ;  Bacon  mines,  Sonoma  Couuty ;  Pilot  Knob,  Lake  County ;  Alice 
Cross ;  Brandt  mine,  Sonoma  County ;  Lyttle,  Trinity  County ;  Boston,  Trinity  County ; 
Edith,  Sonoma  County ;  Empire  mine,  Mendocino  County ;  Gibson  &>  Phillips,  San 
Luis  Obispo  County. 

There  are  many  other  claims  being  worked,  which  have  yet  assumed  no  prominence, 
and  which  ore  nut  mentioned  above.  We  are  unable  to  give  any  figures  ot  the  quick- 
silver-product of  the  year.  Most  of  the  metal  is  consumed  at  the  mines  in  the  dififer- 
ent  mining  States  and  Territories,  the  Comstock  mines  using  the  largest  amount  of  any 
one  section.  The  item  of  quicksilver,  at  its  present  prices,  is  an  important  one  to  the 
mining  interests.  How  much  we  have  consumed,  it  is  difficult  to  tell.  It  all  goes  out 
of  the  State,  and  none  of  it  ever  returns.  When  our  mills  lose  from  half  a  pound  to  a 
pound  and  a  half  for  every  ton  they  work,  it  does  not  take  long  to  use  several  tons  of 
mercury.  By  the  statistics  of  the  Central  Pacific  Railroad  Company,  we  see  that 
4;)2,635  pounds  of  quicksilver  were  shipped  from  this  city  as  through  freight,  ( ii'hich 
means  that  it  went  out  of  the  State,)  and  36,444  pounds  were  shipped  from  San  J096. 
As  local  firei^^ht  they  carried  47,007  pounds.  Oar  exports  by  sea  xbom  this  city  from 
1859  to  1874j  inclusivoj  were  as  follows : 
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QUICXSILyKR*X3[FORZS. 
Tbk.  FUaks.  Yafaie. 

1859 3,367  $126,268 

1880 8,962  318,320 

1961 35,218  1,112,654 

1662 35,707  1,169,197 

1863 26,060  966,748 

1864 37,252  1,527,963 

18© 41,256  1,733,283 

1866 30,789  1,082,940 

1867 28,824  929,796 

1668 43,507  1,330,054 

1869 23,365  747,671 

IffO 12,959  402,051 

1871 11,244  852,125 

1872 14,721  875,414 

1873 6,169  462,495 

1874 5,388  539,525 

Totals 365,788    14,226,441 

The  following  table  shows  the  destination  of  the  qoicksilver  shipped  by  sea : 

riMkt.  Yalna. 

New  York 2,502  $253,300 

Central  America 347  54,472 

China 1,150  94,500 

Japan 83  11,930 

British  Columbia 2  220 

Australia 50  7,600 

Mexico 1,146  119,654 

Xew  Zealand 31  3,834 

Totals 5,504         498,330 

QoicksilyeT-mining  is  destined  to  become  even  more  imjportant  to  California  than  it 
has  ever  been  before,  for  we  have  the  only  mines  of  Uiekmd  in  the  United  States. 

The  following  compact  statement  concerning  the  qnicksilver  bearing 
and  producing  territory  of  California  has  been  prepared  from  notes  of 
personal  observations  famished  by  O.  A.  Lnckhardt,  esq.,  of  San  Frau- 
cisoo.  This  belt,  extending  over  three  hundred  miles  in  a  general  north 
and  south  direction,  is  occupied  by  very  massive  beds  of  slate-courses, 
accompanied  by  gabbro,  siliceous  and  calcareous  rocks,  and  often 
broken  by  syenite  and  dikes  of  trachytic  rocks,  which  cap  it  over  in 
places  for  miles.  In  and  near  these  slates  quicksilver  is  found 
wherever  they  come  to  the  surface,  usually  either  native  or  as  cinnabar. 
The  so-called  liver-ore  {Lebererz)  and  the  selenide  of  mercury  occur 
only  as  varieties.  The  black  oxide,  of  which  so  much  has  been  said, 
has  never  come  to  Mr.  Luckhardt's  notice. 

These  slates  extend  from  San  Luis  Obispo  Oounty  to  the  north  of 
Sonoma  County,  and  re-appear  again  in  Trinity  County.  They  consist 
principally  of  talcose  slates,  carrying  siliceous  and  calcareous  slates  sub- 
ordinately,  and  are  in  places  over  one-half  mile  in  width.  Accompany- 
ing them  at  the  south  are  calcareous  rocks  of  various  ages,  and  occa- 
sionally magnesian  rocks,  while  near  the  center  and  at  the  north  are 
found  sandstones  and  serpentine.  The  latter  seems  frequently  to  have 
interpenetrated  or  replaced  the  slates,  causing»much  irregularity  in  the 
outward  appearance  of  the  hills,  and  also  an  apparently  distinctly 
recognizable  disconnection  of  the  slate-belt. 

TUs  belt  near  its  southern  terminus,  in  San  Luis  Obispo  County,  shows 
fbe  slates — ^that  is,  where  their  character  is  still  recognizable — standing 
vertical  or  dipping  from  6(P  to  80^  north  and  northwest.  Farther  north 
the  same  dip  is  discernible  until  Napa  County  is  reached  and  Mount 
Baint  Helena,  where. they  lie  more  nearly  horizontal,  while  the  north 
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and  northwestern  portions  of  the  belt  show  them  for  miles  to  dip  as 
much  as  4(P  to  the  sonth  and  southeast.  Thns  they  form  an  irregolariy- 
shaped  oblong  basin,  of  which  Mount  Saint  Helena  and  a  portion  of 
Sonoma  County  appear  to  be  the  center. 

The  interpenetration  of  the  slates  and  their  accompanying  rocks 
has  greatly  facilitated  the  metamorphism  of  the  former,  which  has 
in  many  places  advanced  to  such  a  high  grade  as  to  destroy  entirely 
the  characteristics  of  the  several  rocks.  To  this  cause  chiefly  Mr.  Lock- 
hardt  attributes  the  occurrence  of  the  quicksilver  in  so  many  apparently 
different  rocks. 

Gl^ versing,  and  in  some  instances  running  parallel  with,  the  slates — 
that  is  to  say,  imbedded  in  them — are  found  calcareous  rocks,  (compact 
limestone,  calcareous  slate,  spar,  &c.,)  and  also  siliceous  rocks,  (siliceous 
slate,  quartzite,  &c.,)  inclosing  a  stratum  of  talcose  slate,  bearing  some 
evidences  of  motion  on  the  planes  of  contact  j  and  this  has  been  often 
mistaken  as  a  sure  proof  that  flssure-veins  exist,  although  a  great  deal 
of  irregularity  appears,  and  an  unequal  distribution  of  the  ore  through 
what  would  be  called  the  vein-matter.  The  walls  are  ft^equently  as 
rich  in  ore  as  the  vein  itself,  and  it  is  probable  that  the  idea  of  a 
fissure  is  erroneous,  and  that,  although  the  slate  incased  as  above  de- 
scribed differs  very  much  in  appearance  from  the  slates  which  form  the 
main  belt  itself,  it  is  nevertheless  part  and  parcel  of  the  same,  only 
more  highly  metamorphosed. 

Quicksilver-ore  occurs  throughout  the  above-described  territory  as 
impregnations  in  the  calcareous  and  siliceous  rocks  and  as  beds  or  de- 
posits in  the  slates,  the  bodies  of  the  latter  class  being  in  some  instances 
so  firmly  inclosed  in  the  rocks  accompanying  them  as  to  have  the  ap- 
pearance of  veins.  This  distinction  between  impregnations  and  beds  is, 
in  this  case,  not  really  founded  in  nature,  since  all  the  deposits  may  be 
conceived  as  the  result  of  impregnation  by  sublimation  or  infiltration. 
What  are  here  called  impregnations  in  a  narrower  sense  are  of  com- 
paratively lower  grade  in  richness,  and  of  doubtful  profit  for  profit 
with  small  margin,  dependent  on  the  market)  in  working.  The  loca- 
tions and  mines  situated  on  or  near  this  belt  of  country  are  very  numer- 
ous, (the  stimulus  of  the  high  price  of  quicksilver  and  the  increase  of 
consumption  having  caused  quioksilver-miniug  to  be  carried  on  vigor- 
ously, in  part  for  speculation,  in  part  for  actual  production,)  and  hun- 
dreds of  them  have  been  opened  within  the  past  eighteen  months. 
Mauy  adventurers  have  been  successful  in  finding  deposits,  but  most 
of  them  are  working  on  impregnations,  and  these  will  cease  operations 
as  soon  as  the  price  of  quicksilver  declines.  Although  a  large  amount  of 
work  has  been  done  on  all  these  mines,  principally  in  San  Luis  Obispo 
County,  Santa  Clara  County,  Solano  County,  Napa  County,  Sonoma 
County,  Lake  County,  Mendocino  County,  and  Trinity  County,  but  few 
of  them  have  attained  a  sufficient  depth  to  permit  definite  conclusions 
whether  the  quicksilver  will  occur  in  veins  or  in  beds  or  deposits,  and 
which  of  the  various  rocks  now  carrying  quicksilver  will  become  in 
depth  the  trae  gangue  or  metal-bearing  matrix.  It  is  very  probable  Uiat 
the  quicksilver  will  be  found  to  be  deposited  with  more  regularity  in 
depth  than  appears  to  be  the  case  in  this  ore-bearing  belt  near  the 
surface.  It  is  reasonable  to  suppose  that  the  mercurial  ores,  penetrat- 
ing by  sublimation  or  otherwise  all  clefts,  opeuings,  fissures,  porous 
rocks,  &c.,  would  impregnate  also  those  rocks  which,  though  not  now 
porous,  have  evidently  been  subjected  to  metamorphism,  and  there- 
fore the  true  quicksilver- bearing  rock  (if  any  exists  at  depths  within 
the  reach  of  mining)  will  have  to  be  determined  hereafter.    For  ex- 
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ample,  in  the  Idria  and  St.  Anna  mines,  in  the  Austrian  province  of 
Camiola,  where  argillaceous  slate  exists  as  overlying  rock,  and  where 
the  quicksilver  penetrates  sandstone,  slate,  lime-breccia,  and  bituminous 
slate,  with  gypsum  and  compact  limestone  near  the  surface,  the  bitumi- 
nous slate  became  at  a  depth  of  320  feet  the  only  mercury-bearing  rock. 
Also,  at  the  Almaden  in  Spain,  where  near  the  surface  the  quicksilver 
was  thought  to  exist  only  as  an  impregnation  in  (|uartzite,  and  a 
4lark  slate  imbedded  in  gray  wacke,  it  was  found  at  800  feet  depth  in 
quartz  67  feet  in  width,  divided  only  by  narrow  ribbons  of  slate,  (also 
uietal-bearing,)  and  eventually,* at  1,100  feet  depth,  quartz  was  the  only 
metal-bearing  rock. 

Xow  all  along  this  belt  of  slate,  quicksilver  is  found,  in  some  locali- 
i  ties  in  metamorphosed  limestone,  having  a  brecciated  appearance,  again 
in  talcose  slate,  in  qnartzite,  in  serpen tiue  rocks,  in  sandstone,  in  sili- 
ceous tufa  near  the  thermal  springs,  (in  which  the  country  abounds,) 
and  near  extinct  craters  in  a  species  of  ferriferous  lava,  in  bituminous 
shites,  &c.  But,  as  far  as  developments  permit  investigation,  the  various 
slates,  ftom  a  blackish  bituminous  to  the  compact  talcose  and  siliceous 
slate,  constitute  the  metal-bearing  rocks,  and  of  these  varieties  the  tal- 
cose slate  predomiuates. 

Explorations  have  shown  that  in  this  territory  the  ore-impregna- 
tions, wherever  found  of  considerable  dimensions,  stand  in  connection 
with  ore  beds  or  dei)osits.  As  examples,  the  New  Almaden,  New  Idria, 
St.  John,  Great  Western,  Phoenix,  and  other  mines  may  be  cited.  In 
some  cases  both  the  impregnations  and  deposits  (to  follow  the  imperfect 
distinction  here  used  for  convenience)  seem  to  have  been  formed  simul- 
taneously, i.  e,j  the  processes  by  which  the  materials  which  formed  the 
ore-beds  were  deposited  afTected  the  surrounding  rocks  to  some  extent, 
removing  and  depositing  minerals  where  the  character  of  the  rocks  per- 
mitted such  changes.  In  such  cases  the  distance  which  divides  the 
impregnations  from  the  true  ore-bodies  cannot  be  great,  and  their 
respective  percentage  in  quicksilver  may  pass  from  one  to  the  other  so 
gradually  as  not  to  permit  a  sharp  distinction.  But  it  is  otherwise  if 
the  impregnation  is  of  a  later  date.  Owing  to  the  volatility  of  the  quick- 
silver it  may  have '  penetrated  (long  after  the  original  deposits  were 
formed)  so  farinto  the  surrounding  territory  and  in  such  small  proportions 
as  to  form  outlying  impregnations  of  no  practical  value  to  the  miner, 
either  in  exploration  or  in  exploitation.  These  impregnations  occar 
mostly  in  greenstone,  calcareous  and  siliceous  rocks,  but  not  often  in 
the  metamorphosed  slates.  They  bear  from  traces  to  one-half  per  cent, 
of  mercury.  In  some  localities  hills  of  various  rocks  free  from  quick- 
silver are  found  to  be  capped  with  calcareous  or  siliceous  rocks,  bearing 
metal,  over  a  large  territory,  and  carrying  narrow  seams  and  nests  filled 
with  ore.  From  these  large  bowlders  have  been  detached,  and  have 
fallen  into  the  ravines  on  the  slopes  of  the  hills  with  their  debris.  Such 
bowlders  are  mistaken  for  outcroppings  of  rich  veins,  and  locations  have 
been  made  on  them  in  all  possible  directions  for  many  miles  along  this 
slate-belt.  These  impregnations  are  generally  found  in  the  neighbor- 
hood where  greenstone-dikes  have  penetrated  the  syenite  rocks  of  the 
mountains,  and  present  large  masses,  of  very  irregular  dimensions. 
There  is  no  line  of  separation  visible  between  the  ore-bearing  and 'ore- 
barren  rock.  The  quicksilver  occurs  in  them  principally  in  very  thin 
flakes  of  cinnabar,  and  where  crevices  are  found  they  contain  native 
qnickrilver.  Iron,  as  oxide,  not  as  sulphuret,  appears  to  be  the  only 
accomiMuiying  metal. 

The  beds  or  deposits  are  found  generally  in  the  slates,  and  the  higher 
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the  State  of  metamorphism  in  them,  as  a  general  rule,  the  more  aban- 
dant  seems  to  be  the  ore.  The  most  compact  bodies  have  been  met 
with  at  or  near  the  line  of  contact  between  the  slates  and  immediately 
overlying  rock,  which  is  mostly  greenstone  and  sandstone.  They  vary 
from  1  to  40  feet  in  width,  carrying  from  2  to  33  per  cent,  of  qaicksilver 
as  cinnabar ;  but  close  to  the  snrface,  in  those  places  where  magnesian 
rocks  are  found,  native  quicksilver  also  occurs.  They  follow  in  their 
dip  and  strike,  with  few  exceptions,  the  general  position  of  the  main 
slate-belt,  but  in  different  localities  they  conform  in  their  inclination 
and  course  to  the  local  direction  of  the  Slates.  Throughout  the  quick- 
silver-territory the  metamorphosed  and  compact  talcose  slates  inclose 
the  most  metal.  Siliceous  slate,  greenstone,  and  sandstone  occur  as  in- 
truding and  accompanying  rocks,  but  their  percentage  of  metal  is  gener- 
ally below  that  of  the  talcose  slate.  Calcareous  breccia*,  met  with  near 
the  surface  and  imbedded  in  the  slate,  also  carries  metal,  sometimes  to 
the  extent  of  10  per  cent.  The  only  exception  to  this  rule  is  the  St. 
John  Mine,  at  Yallejo,  where  the  sandstone  carries  more  than  half  of 
the  ore  ;  and  the  slates,  when  this  is  the  case,  indicate  that  they  have 
parted  with  their  mercury,  which  passed  into  the  porous  sandstone. 
These  slates  are  accompanied  by  gabbro*  and  sandstone  and  their  modi- 
fications. Mr.  Luckhardt  says  he  has  traced  them  over  hills  and  valleys 
for  more  than  two  hundred  miles,  and  has  found  their  outcrop  invaria- 
bly mercury-bearing.  The  ores  of  these  beds  or  deposits  occur  as  cin- 
nabar, seldom  as  native  quicksilver.  Liverore  is  likewise  lare.  (Fhe 
ores  occur  in  seams,  nests,  and  pockets,  and  also  diffused,  varying  in 
thickness  from  an  inch  to  30  feet  of  solid  ore.  The  only  accompanying 
metals  are  iron  and  aniimony  as  sulphurets,  the  latter  occurring  only 
sparingly  and  in  the  southern  portion  of  the  slate-belt.  The  modifica- 
tions of  these  near  the  surface  have  colored  the  ores. 

From  this  description  it  may  be  seen  how  difficult  it  is  to  decide  what 
an  impregnation  may  lead  to.  It  is  not  a  certain  indication  of  the  ex- 
istence of  an  ore  body  or  bodies  below  its  outcrop  until  the  latter  has 
actually  been  exposed;  and  if  that  occurs,  it  is  more  the  accidental  stum- 
bling upon  it  by  the  miner  than  the  logic  of  the  geologist  which  leads 
to  its  discovery.  Now,  these  impregnations  are  found  all  over  the  wide 
territory  above  described,  whence  the  many  locations  and  mines*  Fur- 
thermore, it  appears  that  it  is  impossible  to  affirm  with  any  degree  of 
certainty  (in  the  absence  of  facts  to  substantiate  the  theory)  that  it  is 
in  fissure-veins  the  mercury  is  found. 

Suffice  it  to  say,  that  the  appearance  of  cinnabar  over  so  large  a  ter- 
ritory has  led  to  the  investment  of  much  capital,  and  work  has  been 
carried  on  in  many  mines  very  vigorously  and  with  very  good  results  ; 
that  is,  wherever  perseverance  and  energy  were  shown  by  the  miner 
and  capitalist,  they  have  met  with  success.  There  is  as  much  likelihood 
of  finding  good,  compact  ore-bodies  in  one  region  as  in  another,  all  along 
this  slate-belt ;  but  economical  success  depends  in  a  great  measure  upon 
the  proper  method  to  be  adopted  in  prospecting  and  also  in  the  reduc- 
tion of  the  ores.  Many  of  the  mines  now  at  work  will  have  to  reduce 
low-grade  ores  until  they  have  been  fairly  opened. 

The  reduction  of  low-grade  ores  has  been  made  easy.    There  are  sev- 

•  ■ — — ^ — . 

*  True  gabbro  is  a  granitic  granular  aggregate  of  labradorite  or  saussurite,  with 
diallage  or  Bmaragdit«,  frequently  containing  also  crystals  of  olivine.  I  liave  never 
personally  examined  the  rock  so  called  in  tne  text,  and  I  do  not  know  whether  thin 
term  is  applied  to  it  with  strict  mineralogical  accuracy.  Gabbro  is  usually  found 
among  the  older  crystalline  rocks;  but  it  is  known  to  occur  between  tertiary  strata. 
It  is  often  associated  with  serpentine,  which,  in  such  cases,  is  supposed  to  a  product  of 
its  metamorphosis.— fe.  W.  R. 
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eral  devices  for  furnaces,  all  claiming  superiority.  Mr.  Lackhardt  is 
himself  interested  as  an  inventor  in  one  of  them,  bat  he  frankly  de- 
clares that  it  is  very  donbtfal  in  his  mind  if  any  fnrnace  prodnces  above 
80  per  cent,  of  the  quicksilver  contained  in  the  ore ;  he  believes,  even, 
tbat  65  to  70  per  cent,  is  more  correct.  However,  even  at  this  rate,  ore 
containing  0.5  per  cent,  of  quicksilver  can  be  made  to  yield  a  profit. 
At  the  Sonoma  mines,  in  Sonoma  County,  Mr.  Luckhardt  worked  at  a 
profit  12  tons  daily  of  debris  containing  0.5  per  cent,  of  quicksilver,  the 
market-price  being  $85  per  100  pounds.  He  says  the  cost  of  beneficiation 
in  the  Enox  furnace  does  not  exceed  $2  per  ton,  and  in  the  Luckhardt 
furnace  even  less.  At  $4.50  per  cord  of  wood,  the  cost  for  years  in  the 
latter  furnace  has  not  exceeded  $1.35  per  ton  of  0.5  per  cent,  ore,  Chinese 
labor  being  employed. 

The  following  is  a  general  description  of  t}^e  leading  mines,  commenc- 
ing in  the  south  and  going  north : 

Mercury  has  been  found  as  far  south  as  San  Luis  Obispo  County, 
where  in  1874  two  or  three  new  mines  were  opened,  which  are  yielding 
very  fairly.  The  most  massive  ore  is  found  in  compact  talcose  slate 
and  hornstone  and  greenstone.  The  cinnabar  is  accompanied  with 
much  iron-pyrites,  and  is  distinctly  crystallized.  Very  little  vermilion 
is  met  with,  which,  judging  from  other  mines  further  north,  speaks  better 
for  a  continuance  of  the  ore  aiid  the  probable  encountering  of  ore-beds, 
than  if  the  quicksilver  exists  as  vermilion,  and  so,  sparingly  deposited. 
The  ores  vary  in  tenor  from  1  to  4  per  cent,  on  the  average.  Magne- 
sian  rocks  predominate.  We  have  here  the  Guadalupe,  New  Idria, 
Oceanic,  and  Clear  Creek  mines,  which  produce  now  about  600  flasks 
per  month.  There  are  many  more,  the  owners  of  some  of  which  are 
contemplating  the  erection  of  furnaces,  and  no  doubt  much  quicksilver 
will  be  produced  in  this  region. 

Going  northward,  we  find  impregnations  as  far  up  as  Redwood  City, 

but  no&ing  noteworthy  has  been  done  in  that  direction.    To  the  north- 

west|  however,  we  have  the  New  Almaden,  which  has  not  yielded  for 

two  years  past  as  well  as  formerly.    At  times  during  the  year  1874  it 

produced  only  700  flasks  per  month.    The  main  reserves  of  the  mine 

are  in  the  low-grade  ores  left  from  former  days,  pillars  left  standing, 

and  waste-heaps  which  contain  thousands  of  tons  of  2  to  3  per  cent. 

For  years  nothing  poorer  than  4  per  cent,  was  worked ;  and  even  now 

it  is  a  question  whether,  with  the  old  method  of  construction  of  furnaces,. 

&c.,  it  wUl  be  practicable  to  reduce  2  per  cent,  ore  profitably.    It  is 

reported  that  the  bottom  of  the  mine  looks  discouraging,  although  the 

past  five  months  have  developed  a  good  ore-body.    The  ores  here  are 

remarkably  free  fix)m  iron-pyrites,  and  have  occurred  in  very  large 

masses  of  extremely  rich  ore  in  serpentine  rock  and  quartzite. 

IWtber  northward,  the  slates  apparently  disappear.  At  all  events,  no 
^plorations  have  been  made  for  miles  till  we  come  to  the  bay  east  of 
San  Francisco,  where  quicksilver  has  been  found  back  of  Oakland,  but 
not  developed.  The  same  is  true  of  the  territory  northward,  till  we  reach 
Ban  Pablo  Bay,  where  sandstone  caps  the  slate-belt,  and  where  the  Saint 
John  and  other  mines  east  of  the  city  of  Yallejo  bid  fair  to  give  a  good 
yield.  The  St.  John  is  the  most  prominent.  It  has  produced  from 
75  to  350  flasks  per  month  for  more  than  two  years  and  a  half.  The 
pndoabted  value  of  this  mine  gives  some  cause  for  surprise  that  capital 
is  not  more  largely  invested  in  the  neighborhood.  Quicksilver  is  found 
both  north  and  south  of  it.  The  ores  are  compact  and  entirely  free  from 
salphurets  of  iron,  containing  much  vermilion.  Talcose  slate  and  sand- 
stone, or  quartzite,  are  the  gangue  of  the  deposits. 
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Going  farther  northwestward,  quicksilver  is  found  as  impregnations, 
and  nothing  of  note  has  been  done  for  twenty-five  miles  until  we  reach 
Upper  Napa  Valley,  where  the  slates  protrude,  massive,  and  can  be  fol- 
lowed for  sixty  miles — in  places  half  a  mile  in  width.  The  ores  occur 
in  impregnations  of  immense  size,  and  at  several  places  solid  beds  have 
been  encountered ;  for  example,  in  Napa,  Sonoma,  and  Lake  Counties. 
Enumerating  from  south  to  north  the  most  prominent  locations,  (among 
a  labyrinth  of  others,)  we  have  the  Oakville,  Summit,  St.  Helena, 
Great  Western,  American,  Rattlesnake,  Oakland,  Geyser,  Kentnck, 
Bacon,  Missouri,  Sonoma,  &c.,  on  the  west,  and  the  Bedington,  Knox- 
ville,  Washington,  and  others  on  the  east.  Many  of  these  produce  from 
40  to  300  flasks  per  mooth ;  the  Redington  produces  about  700  flasks. 
The  Pope  Valley  mines  produced  altogether,  during  the  year,  about  100 
flasks  per  month. 

Further  north  and  northeast,  impregnations  are  found ;  but  little  work 
has  been  done  until  we  come  to  Trinity  County,  where  several  districts 
have  been  opened.  The  facilities  for  working  in  these  rugged  mountains 
are  very  small,  and  the  severity  of  the  winters  has  somewhat  retarded 
developments;  but  Trinity  County  will  produce  probably  75  flasks  per 
month  for  a  year  to  come.  The  ores,  their  occurrence  and  surroundings, 
are  the  same  as  in  Napa,  Sonoma,  and  Lake  Counties.  All  the  work 
done,  so  far,  is  near  the  surface,  and  the  compact  slates  have  not  been 
encountered  yet.  The  Trinity  ores,  as  produced  for  beneflciation,  aver- 
age IJ  to  2  per  cent,  of  quicksilver.  Further  north  some  locations  have 
been  made,  but  they  must  be  for  the  present  insignificant,  since  nothing 
is  heard  from  them. 

This  constitutes  the  quicksilver-territory.  The  main  bulk  of  the  ores 
obtained,  outside  a  few  mines,  such  as  the  Almaden,  Idria^  Western, 
Oceanic,  &c.,  contains  1^  to  2  per  cent.  At  times  the  miner  will  stumble 
into  a  more  compact  body  and  the  ore  will  run  up  to  4  per  cent.,  but 
there  are  few  mines  here  prodaciug  on  the  average  4  per  cent.  ore. 

There  is  one  region,  apart  from  this  slate-belt,  in  Lake  County,  on  the 
shores  of  Clear  Lake,  where  quicksilver  is  found  disseminated  in  the 
ashes  and  lava  and  the  subsequently-formed  calcareous  and  siliceous 
tufas  of  the  sunken  crater  now  occupied  by  the  lake.  A  company  has 
purchased  about  100  acres  of  land,  in  which  are  found  deposits  of  sul- 
phur, having  basalt  as  an  underlying  rock.  Over  this  ba^t  lies  a  very 
recent  sandstone,  and  over  this  extends,  for  several  acres,  a  partially 
sedimentary  and  eruptive  product,  carrying  iron-pyrites  very  abundantly, 
with  massive  deposits  of  sulphur.  Above  this,  again,  is  found  a  bed  of 
tufa,  with  oxides  of  iron,  upon  which  lie  volcanic  ashes  and  dibris  of 
tufa,  mixed  with  bituniinous  matter. 

Through  this  hill  ooze  thermal  springs  with  large  quantities  of  car- 
bonic and  sulphurous  acid,  and  waters  carrying  sulphates  of  alumina 
and  soda,  with  borate  of  lime,  soda,  and  free  boracic  acid ;  and  through- 
out this  whole  mass,  16  to  20  feet  in  thickness,  cinnabar  is  found  in  seams 
in  sandstone  which  overlies  the  basalt,  and  also  in  seams  in  the  amor- 
phous sulphur,  and  in  flakes  as  vermilion,  in  proportions  sufficient  to 
give  an  average  tenor  of  from  1  or  2  to  4  per  cent.  These  several  layers 
are  plainly  discernible,  but  are  deposited  irregularly,  according  to  the 
crests  of  the  hill,  so  that  at  times  the  basalt,  in  bowlders,  overlies  the 
sandstone.  The  decomposition  of  the  pyrites  and  solfataric  action  still 
exist  to  a  great  degree;  tufa*  is  still  forming;  and  sublimation  of  sul- 
phur goes  on.    Imbedded  in  the  layers  are  found  masses  of  chalcedony 

*  The  tufa  here  alladed  to  by  Mr.  Laokhardfc  is,  as  I  understand  it,  the  oalcareoos 
and  siliceous  deposit  or  sinter  fix>m  the  thermal  springs. — B.  W.  B. 


CONDITION   OP   THE   MINING   INDU8TBY— CALIFORNIA.         21 

aod  obsidian.    The  quicksilver  exists  as  cinnabar  and  also  in  metallic 
iam,  the  latter  only  in  small  quantities. 

According  to  a  full  report  made  by  Mr.  Lnckhardt  upon  this  property, 
tlie  opper  strata,  down  to  the  sandstone,  a  depth  vertically  of  15  to  45 
feet,  extending  over  the  hill,  about  600  feet  by  800,  (as  far  as  quicksilver 
has  been  found,)  contain,  as  nearly  as  could  be  estimated,  1,110,000 
poands.  Mr.  Luckhardt  says  that  the  future  of  the  property  depends 
upon  the  continuation  of  the  sandstone.  That  is,  if  it  is  found 
that  the  basalt  cuts  it  off  entirely,  then  he  does  not  think  quick- 
silver will  be  found  below  it;  but  if  the  basalt  now  found  is  only 
an  intrusion  and  has  sandstone  below  it,  then  he  thinks  the  property 
may  yield  immensely.  Appearances  are  in  favor  of  the  former  suppo- 
sition.   The  basalt  does  not  carry  quicksilver. 

ALPINE  COUNTY. 

« 

I  had  long  intended  to  make  a  personal  visit  to  Alpine  County  and 
study  for  myseif  the  development  of  its  mineral  resources,  and  this 
plan,  often  postponed,  I  had  determined  to  carry  out  in  the  early  part 
of  last  summer.  1  had  been  so  often  assured  by  those  interested  in  the 
county  that  the  Alpine  County  mineral-belt  was  only  a  southern  continua- 
tion of  the  geological  occurrences  of  Mount  Davidson  and  vicinity  that  I 
thought  it  important  to  study  this  question. 

Bnt  being  again  prevented  by  the  pressure  of  duties  in  other  quarters, 
I  requested  my  deputy,  Mr.  A.  Eilers,  to  visit  the  locality  and  furnish 
me  with  detailed  notes  of  his  observations.  The  result  of  his  investi- 
gation is  embodied  below. 

Ttie  two  principal  mining-towns  around  which  operations  are  now 
carried  on  are  Silver  Mountain  and  Monitor. 

The  rocks  in  this  part  of  Alpine  County  are  eruptive,  comprising 
feldspathic  and  angitic  porphyries,  with  ground-mass  of  various  colors, 
(mostly  dark-gray  and  brown,)  basalt,  (sometimes  of  magnificently 
columnar  structure,)  and  white  and  light-gray  volcanic  tufas,  containing 
small  round  particles  of  quartz.  Tlie  tufas  especially  are  very  promi- 
nent, wide  belts  of  them  coursing  through  the  country,  which  naturally 
first  strike  the  eye  by  their  color  and  the  serrated  character  of  the  out- 
crops, protruding  in  long  lines  through  the  masses  of  partly  decomposed 
and  disintegrated  material  covering  the  tufas.  These  dikes  are  not 
dissimilar  to  the  outcrops  of  immense  veins,  like  the  Comstock,  and  in 
this  way  the  impression  seems  to  have  been  created  that  they  are  act- 
ually the  continuation  of  that  vein,  especially  since,  in  the  vicinity  of 
Monitor,  irregular  ore-bodies  have  been  found  in  one  of  these  dikes.  So 
iiEir,  however,  although  the  rocks  of  Alpine  County  are  no  doubt  closely 
related  to  those  of  the  Washoe  country,  there  is  no  evidence  of  the  ex- 
istence of  a  direct  continuation  of  the  Comstock  in  this  direction,  nor  is 
the  character  of  the  ores  so  far  found  in  Alpine  the  same  as  that  of  the 
Comstock  ores. 

The  town  of  Silver  Mountain,  in  Alpine  County,  is  situated  about 
sixty  miles  southwest  of  Carson,  the  capital  of  Nevada,  a  station  on 
tilie  Virginia  City  and  Truckee  Bailroad,  and  on  the  eastern  slope  of  the 
'  Sierra  Nevada  range.  The  town-site  occupies  a  flat  in  the  upper  part  of 
the  valley  of  Silver  Creek,  a  tributary  of  the  West  Fork  of  the  Carson 
Biver.  The  Exchequer  mine  is  situated  two  miles  north  of  the  town, 
at  the  head  of  Scandinavian  Canon,  and  the  company's  mill  is  about 
two  miles  below  the  town,  on  Silver  Creek.  The  mouth  of  the  hoisting- 
ihaft  at  the  mine  is  about  1,300  feet  above  the  mill,  a  difference  in  al- 
titude which  would  permit  the  advantageous  use  of  a  wire  tram-way. 

The  vein,  as  shown  by  the  underground  workings,  strikes  north  and 
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aoath  and  dips  east.  The  dip  varies  slightly  at  different  depths.  In 
the  incline  it  is  76^53^  down  to  60  feet  below  the  surface,  (which  is  here 
100  feet  above  the  hoisting-works,  at  the  month  of  the  vertical  shaft.) 
From  the  depth  of  60  feet  to  that  of  115  feet  the  dip  is  bat  53^  30^. 
From  the  latter  depth  to  the  present  bottom  of  the  incline  it  is  64<^  45^; 
and  this  angle  is  shown  also  in  the  100-foot  level  north  from  the  verti- 
cal shaft,  which  level  is  200'feet  below  the  surface  at  the  mouth  of  the 
incline,  and  60  feet  below  the  bottom  of  the  incline.  The  angle  of  64^ 
45^  is  therefore  likely  to  be  the  permanent  dip,  though  the  depth  at- 
tained is  not  great  enough  to  render  a  further  change  very  improbable. 

The  vein  is  from  3  to  7  feet  wide,  and  undoubtedly  occupies  a  true 
fissure.  Along  the  walls  are  well-defined  clay  selvages,  or  <^  gouges." 
The  vein-matter  is  quartz  and  clay,  often  much  broken  up;  but  where 
the  ore-chutes  occur  it  is  solid  quartz.  Most  of  the  work  in  drifting, 
&c.,  on  the  vein  can  be  done  with  pick  and  gad,  but  the  ore  must 
usually  be  extracted  with  the  help  of  blasting.  This  state  of  things 
facilitates  considerably  the  proper  exploration  of  the  mine,  making 
dead- work  light. 

The  quartz  carries  dark  and  light  ruby  silver,  (pyrargyrite  and  prou- 
stite,)  with  sufficient  iron-pyrites  to  render  practicable  a  good  chloridiz- 
ing-roasting.  In  one  spot  in  the  mine,  qamely,  in  the  main  tunnel,  700 
feet  from  the  intersection  of  the  cross-cut  with  the  vein,  occurs,  besides 
the  ruby  silver,  stibnite,  (Sbi  S3,)  carrying  $40  per  ton  in  silver.  The 
ruby  ore,  as  selected  for  the  mill,  from  the  north  stope  in  the  100-foot 
level,  contains,  according  to  the  '^pulp-assays,"  (assays  of  samples  taken 
at  intervals  from  the  batteries,  mixed,  and  sampled  again,)  from  $51  to 
$66  silver  per  ton.  The  assays  of  specimens  yielded  from  $12  to  $200 
and  $300  per  ton.  A  lot  of  2^  tons  worked  at  the  mill  yielded  $1B9.60, 
or  $75.84  per  ton. 

The  underground  workings  and  explorations  are*the  following: 

1.  The  main  tunnel,  driven  from  the  east  126  feet  across  the  country- 
rock  to  the  vein,  and  thence  nort&ward  along  the  vein  19  feet,  where 
the  top  of  a  body  of  ore  was  found,  the  shape  of  which  has  been  deter- 
mined by  driving  levels  upon  it  right  and  left  and  by  stoping  upwards, 
sinking  an  incline  on  it,  and  driving  levels  at  frequent  intervals  from 
this  incline.  At  the  tunnel-level  the  body  was  60  feet  long  horizontally, 
tapering  toward  the  surface  almost  to  a  point,  and  increasing  in  length 
as  increased  depth  was  attained.  It  pitches  southward  in  the  vein. 
Some  of  the  richest  ore  has  been  stoped  out,  but  most  of  it  is  still 
standing,  and  the  bottom  of  the  incline  is  still  in  ore.  The  outline  ol 
this  body  would  be  represented  by  two  irregular  lines  diverging  down- 
ward. In  this  respect  the  indications  of  the  incline  and  levels  con- 
nected with  the  main  tunnel  are  confirmed  by  the  100-foot  level  from 
the  vertical  hoisting-shaft  south  of  the  incline,  which  will  be  presently 
described. 

The  main  tunnel  has  been  continued  along  the  vein  northward,  aftei 
passing  through  the  ore-body  already  mentioned.  It  is  now  811  feet 
long.  Eecently  it  struck  low-grade  ore  (ruby  silver  and  stibnite)  18 
inches  in  thickness,  in  which  it  has  continued  as  far  as  it  has  advanced 
up  to  the  present  time. 

2.  The  verti(!al  hoisting-shaft :  This  is  located  in  the  east  or  hanging 
wall  of  the  vein,  which  it  intersects  at  the  depth  of  200  feet.  At  the 
depth  of  100  feet  a  cross-cut  25  feet  long  was  driven  to  the  vein,  where 
it  intersected  a  body  of  ore.  This  was  partially  explored  by  drifting 
and  stoping.  The  latter  work  was  carried  a  little  below  the  level;  but 
this  procedure  was  not  long  practicable,  on  account  of  the  dfficulty  from 
water  and  the  trouble  of  hoisting  the  ore  from  the  stope.    It  was  there- 
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fore  wisely  abandoned  until  the  gronnd  coald  be  exploited  by  upward 
8tope8  from  the  200-foot  level.  This  ore-body  was  50  feet  long  in  the 
bottom  of  the  drift,  and  20  inches  wide.  It  consisted  of  qnartz  carry- 
ing mby  silver.  In  the  stope  above  it  came  almost  to  a  point,  and  in 
the  stope  below  lengthened  with  equal  rapidity,  so  that  15  feet  below 
the  100-foot  level  it  had  increased  from  50  feet  in  length  to  00  feet.  The 
Dorth  edge  pitches  northward  in  the  vein. 

The  IC^-foot  level  referred  to  was  continued  northward  on  the  vein 
after  passing  through  this  body.  At  220  feet  from  the  cross-cut  con- 
nectiug  with  the  hoisting-shaft  this  level  entered  a  body  of  ore,  which 
made  its  appearance  first  in  the  bottom.  The  good  ore  was  found  to 
extend  55  feet  in  the  bottom  of  the  drift  and  40  feet  in  the  top.  It  was 
partly  stoped  out.  This  is  undoubtedly  the  same  body  as  that  already 
developed  by  the  incline  and  its  connections.  The  dip  of  the  vein  (64^ 
45^  east)  and  the  southerly  dip  of  the  ore-body  on  the  vein  are  the  same 
in  the  100-foot  level  as  in  the  incline- workings.  To  connect  the  iocUne 
with  the  100-foot  level,  the  former  must  be  sunk  60  feet  and  the  latter 
extended  30  feet.  The  total  length  of  the  incline  would  then  be  200  feet 
to  the  100-foot  level  from  the  hoisting-shaft,  (in  other  words,  the  floor  of 
the  hoisting-works  is  situated  nearly  100  feet  lower  than  the  tunnel- 
level.) 

It  will  be  seen  from  the  foregoing  description  that,  besides  the  ore- 
body  in  which  the  northern  end  of  the  main  tunnel  now  stands,  (which 
seems  to  be  large,  but  furnishes  at  that  level  low-grade  ore,  and  of 
which  nothing  is  known  at  lower  levels  as  yet,)  two  channels  of  ore 
bave  been  developed  in  this  vein,  pitching  in  opposite  directions,  rap- 
idly i^proaching  each  other,  and  widening  or  lengthening  on  the  vein 
as  they  descend.  The  inference  is  obvious  and  almost  irresistible  that 
these  are  the  upper  points  only  of  an  irregular  and  much  larger  body, 
the  main  portion  of  which  lies  below.  It  is  likely  that  the  200-foot  level 
from  the  hoisting-shaft  will  And  these  two  bodies  already  united,  afford- 
ing extensive  ground  for  stoping. 

Besides  the  vein  already  described,  which  was  originally  called  the 
Buckeye  No.  2,  and  on  which  the  Exchequer  Company  owns  4,000  feet, 
the  property  includes  2,000  feet  on  the  Accacia  and  600  feet  on  the 
Fremont  and  Saugatuck. 

The  Accacia  crops  out  below  the  Buckeye,  having  a  similar  easterly 
dip,  but  striking  northwest  and  southeast.  The  two  veins,  therefore, 
converge  towaixl  the  north ;  and  in  the  main  tunnel  of  the  Buckeye, 
700  feet  from  the  mouth,  a  cross-cut  of  15  feet  eastward  cut  a  vein  carry- 
ing stibnite  and  ruby  silver,  and  containing  $40  silver  per  ton,  which  is 
supposed  to  be  the  Acdiacia.  This  supposition  is  confirmed  by  the  crop- 
pings  of  both  veins,  which  are  prominent  at  many  points. 

Samples  from  the  croppings  of  the  Accacia  assay  $70  in  silver  per 
ton.  The  vein  has  not  been  explored.  A  tunnel  has  been  driven  to 
strike  it,  starting  from  a  point  760  feet  on  the  mountain-side  (or  120 
feet  vertically)  below  the  floor  of  the  Buckeye  hoisting-works.  This 
tunnel  has  been  run  195  feet  in  country-rock,  and  will  strike  the  vein  in 
about  15  feet  more.  By  drifting  along  the  vein,  and  cross-cutting  at 
one  or  two  points  to  the  Buckeye,  the  ventilation  and  drainage  of  both 
mines  will  be  greatly  facilitated. 

The  total  expenditures  of  the  company  to  this  time,  distributed 
through  four  years  and  six  months,  and  including  the  work  in  the  mine, 
the  original  cost  of  mill-property,  an  8-stamp  wet-crushing  mill,  saw- 
mill, hoisting-works,  and  buildings,  amount  to  $125,964,  of  which  $21,336 
constitutes  the  present  cash  indebtedness  of  the  company.  The  prop- 
my  which  the  company  has  to  show  for  its  expenditures  comprises — 
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!•  MiDe-claims : 

Feet 

Backeye  No.  2 4,000 

Accaci  a 2, 000 

Fremont  and  Saugatnck 600 

Total 6,600 

2.  Land: 

Aores. 

Excellent  woodland  on  the  top  of  the  ridge 160 

Woodland  in  the  valley  and  on  hill-sides  around  the  works.      600 

Total 760 

3.  At  Backeye  hoisting- works :  A  Bacon's  hoisting-apparatus,  with 
two  15  horse-power  upright  boilers,  engine,  two  drums,  and  hemp 
ropes,  (the  engine  is  adequate  for  the  hoisting  and  pumping  down 
to  500  feet;)  a  Blake  pamp,  No.  3,  capable  of  throwing  3,380  gal- 
lons per  hour.  There  is  not  much  water  in  the  mine.  The  shaft 
is  in  two  compartments,  each  5  feet  4  inches  by  4  feet  6  inches.  Tubs 
are  used  for  hoisting,  for  which  cages  should  be  substituted  when 
regular  stoping  is  done.  The  shaft-house  is  roomy  and  substantial, 
and  there  is  a  large  boarding-house  at  the  mine. 

4.  At  the  mill:  Eight  stamps;  four  Hepburn  pans,  taking  one  ton  per 
charge;  two  8-foot  settlers,  with  siphon  attachment;  one  Knox  pan  for 
cleaning  up ;  excellent  reservoirs  for  tailings,  slimes,  and  concentrations. 
Concentration  is  performed  by  two  Hendy  concentrators.  The  mill  is 
admirably  arranged  in  terraces,  and  is  a  good  mill,  on  the  Washoe 
plan.  The  machinery  is  from  the  Fulton  foondery,  at  Virginia  City.  The 
engine  was  built  by  Burden,  of  New  York.  Dimensions  of  cylinder, 
3  feet  by  12  inches;  nominal  capacity,  about  40  horse-power.  To  em- 
ploy chloridizing-roasting,  which  will  undoubtedly  have  to  be  done,  the 
mill  will  have  to  be  altered  so  as  to  crush  dry,  and  a  roasting-apparatus 
added.  If  the  supply  of  ore  is  large  and  steady,  the  Stetefeldt  furnace 
(used  at  Beno)  is  the  one  to  be  recommended.  For  smaller  operations, 
the  Brilckner  cylinder,  used  successfully  in  Colorado  and  New  Mexico, 
may  be  employed.  Tlie  cost  of  this  mill,  over  and  above  the  purchase 
of  the  mill-site  and  old  mill,  with  two  reverberatories,  has  been  $17,198. 

5.  Saw-mill:  An  excellent  saw-mill,  capable  of  sawing  10,000  feet  of 
lumber  daily.  The  lumber  can  be  furnished  by  the  company  at  a  cost 
of  $12  per  thousand,  and  sold  at  $20. 

6.  Other  buildings :  Boarding-house  at  the  mill ;  assay-office ;  mana- 
ger's house,  stables,  blacksmith-shop — all  complete  and  in  good  order. 

Wages  are  still  high  in  this  locality,  ranging  as  follows :  Miners,  $4 
per  day ;  engineers,  $4 ;  carmen,  $3.  Wood  can  be  delivered  at  the  mill 
or  mine  for  $3  per  cord. 

When  Mr.  Filers  was  present  at  the  Fxchequer  Mill,  Mr.  L.  Chalmers^ 
the  manager  of  the  company,  had  sent  50  tons  of  Fxchequer  ore  to  the 
Monitor  and  Northwesteru  Mill,  for  the  purpose  of  having  it  worked  by 
chloridizing-roasting  and  amalgamation.  This  mill  used  the  McGlew 
furnace,  a  shafb-furnace  provided  with  blast  at.  three  different  heights, 
with  a  reveberatory  attached.  En  passant  I  may  remark  that,  in  the 
construction  of  this  furnace,  the  principles  of  roasting  have  not  beeu 
kept  in  view.  As  was  to  be  expected,  the  furnace  did  very  poor  work, 
and  Mr.  Chalmers's  experiment  ended  in  disappointment,  as  will  be  seen 
from  the  following : 
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Mr.  Chalmers  sent  50  tons  of  Exchequer  ore,  the  battery-samples  of 
wbicb,  taken  every  half  hoar  by  Mr.  Chalmers's  foreman,  assayed : 

Gold 18  24 

8a?er 61  92 

Addforsalt  iu  sample* 2  80 

72  96 

He  sent  also  8  tons  of  low-grade  IXL  ore,  yielding,  by  samples  taken 
in  the  same  way,  $29.50  per  ton. 

The  two  lots  should  have  yielded,  at  90  per  cent.,  a  gross  return  of 
13,495.60,  while  the  actual  return  made  by  the  mill  was  only  $653.34,  or 
not  quite  17  per  cent.  The  chlorination-tests,  made  frequently  by  Mr. 
Chalmers,  ran  from  17  to  25  per  cent,  only,  except  what  came  from  the 
dust-chambers,  which  gave  82  per  cent. 

Since  Mr.  Eilers's  presence  at  the  mine  little  work  has  been  done,  ex- 
cept that  tbe  connection  between  the  100-foot  level  of  the  engine-shaft 
vith  the  main  tunnel  has  been  made.  The  cause  was  the  temporary  ex- 
haostion  of  the  working-capital,  which  is,  however,  likely  to  be  supplied. 

In  the  IXL  mine,  which  is  only  a  short  distance  below  the  Ex- 
chequer, and  probably  on  the  Accacia  vein,  very  little  work  has  been 
done  during  the  year.  Mr.  Chalmers,  who  is  also  superintendent  of  this 
mine,  reports  in  regard  to  it  in  December : 

The  north  drift  from  the  200-foot  level,  though  in  208 feet  from  the  new  ODgiDe-shaft^ 
hM  not  yet  tapped  tbe  ore-chnte  which  made  this  mine  famous  in  1861,  and  created 
an  excitement  which  resnlted  in  the  erection  of  the  town  and  the  organization  and 
eetablisbment  of  the  mining-diBtriot  of  Silver  Mountain. 

Not  oniy  have  we  not  yet  reached  this  ore-hody,  as  to  the  existence  of  which  there 
can  be  no  doubt,  for  it  yielded  to  the  superficial  scratching  of  those  primevtJ  days, 
ftom  a  space  only  40  feet  long  bv  22  feet  high,  ore  which  muled  at  Silver  Creek,  now 
tbe  Exchequer  Mill,  over  $50,000 ;  not  only  have  we  not  reached  this  ore-body,  but 
oar  Dew  works  have  not  yet  extended  into  the  original  IXL  location,  which  was  93 
feet  from  the  present  face  of  the  north  drift,  the  conformation  of  the  ground  requiring, 
and  economical  working  demanding,  that  the  engine-shaft  should  be  sunk  on  the  Buck- 
eye portion  of  the  ground. 

Two  hundred  feet  more  of  driving,  at  a  cost  of  from  $12  to  $14  per  foot,  will  bring 
Tis  under  the  perpendicular  of  this  ore-body,  and  should  it  dip  north,  as  I  think  it  does, 
a  few  feet  more,  into  a  mass  of  ore  which,  even  at  this  shallow  depth,  will  redeem  some 
of  my  pro^oetications  as  to  the  great  value  of  this  lode  when  thoroughly  opened  up. 

Tour  hoisting-works  are  in  excellent  condition,  requiring  nothing  but  the  addition 
^  a  lecond  drum  to  facilitate  the  working  of,  and  raising  from,  two  or  more  levels 
stmnltaneously. 

E^ervthinghas  been  arranged  for  economical  and  efficient  working  to  a  depth  of 
500  or  600  feet. 

Tbe  engine  is  a  double  8-iuch  cylinder,  by  Bacon,  of  New-York,  geared  to  one  wind- 
ing-dram, with  brake-lever  and  reversing-action  mounted  on  a  solid  oast-iron  bed,  very 
compact  and  strong.  Steam  is  supplied  to  both  engine  and  pumps  by  a  strong  40 
bone-power  horizontal  tubular  boiler,  set  in  b^ck  in  a  separate  building.  Pumping  is 
done  by  a  No.  5  Blake  pumn,  steam-cyhnder  7^,  water-cylinder  4|,  stroke  10  inches ; 
capacity  from  8,000  to  10,250  gallons  per  hour.  The  main  building  measures  50  by  30, 
&Qd  20  feet  from  the  ground-sill  to  wall-plate,  strengthened  with  8  by  8  timbers,  and 
•trongly  trussed  and  braced  in  the  roof,  which  has  a  high  pitch,  on  account  of  snow. 
Tbe  carpenter's  shop  occupies  a  space  at  right  angles  to  the  hoisting-iloor,  and  measures 
^  bj  24.  The  blacKsmith's  shop  stands  at  the  mouth  of  the  main  tunnel,  and  about 
140  feet  northwest  of  the  hoisting-works.  The  engine-shaft  is  212  feet  deep,  substan- 
tially timbered  in  two  divisions,  5  by  4^  in  the  clear,  and  strongly  bratticed  and  lined. 

The  town  of  Monitor  is  situated  six  miles  northeasterly  from  the  Ex- 
cbeqaer  Mill,  on  a  small  eastern  affluent  of  the  East  Fork  of  Carson 
Biver.  In  its  vicinity  are  a  number  of  mines,  such  as  the  Tarsbish,  Silver 
Glance,  Globe,  &c.,  which  have  all  been  described  in  former  reports. 
Most  of  them  are  located  on  a  dike  of  white  tufa,  which,  in  parts,  becomes- 

*  That  is  to  say,  there  being  4  per  cent,  of  salt  with  the  roasted  ore,  the  assays  from 
tbe  battery  are  increased  bv  4  per  cent,  to  show  the  actual  value  of  the  oreminus  the  salt. 
Tbe  change  of  weight  of  the  original  ore  by  roasting  is  difficult  to  ascertain,  and  prob- 
ably insignificant,  the  mass  being  quartz. — R.  W.  R. 
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very  siliceoQS.  In  1874  only  the  Silver  Glance,  ownetl  by  the  Monitor 
and  yorthwestem  Company,  was  worked.  The  principal  work  on  this 
taine  is  a  tnimel  400  feet  long,  driven  in  from  a  few  feet  above  the  level 
of  the  creek,  in  tufa.  From  here  a  croas-cnl  300  feet  long  is  run  at  right 
angles  to  the  tnnnel,  and  irom  this  a  shaft  150  feet  deep  has  been  sank. 
In  the  latt«r  a  small  body  of  ore,  consisting  of  galena,  blende,  iron-py- 
rites, copper-pyrites,  and  fahlore,  had  just  been  found  when  Mr.  Eilers 
was  at  the  mine.  The  body  was  3  feet  thick,  and  exposed  for  a  length 
of  only  15  feet  The  ore  was  reported  to  assay  from  $180  to  $200  per 
ton,  and  was  to  be  worked  in  the  McGIew  furnace  and  mill  mentioned 
above.  It  is  situated  a  short  distance  below  the  junction  of  Monitor 
Creek  and  the  Carson.  There  are  ten  stamps,  (dry-crushing,)  four  com- 
mon amalgamating-pans,  one  Knox  pan,  two  settlers,  and  one  Eagle  or 
McGlew  furnace,  the  latter  being  a  16-foot  stack,  with  three  flre-placea, 
one  above  the  other  at  intervals  of  about  2  feet,  under  the  grate  of  each 
of  which  a  blast-pipe  ia  located.  The  side  of  the  furnace  in  which  the 
fire-places  are  is  an  incline,  on  which  the  ore  slides  down,  being  blown 
against  the  other  wall  as  soon  as  it  comes  before  the  blast.  The  drangbt 
is  downward,  canning  the  ore  into  a  kind  of  reverberatory,  where  it  is 
stirred  by  hand.  The  dust  passes  into  condensation -cbam Iters  connected 
with  a  low  chimney.  The  Tarahish  mine  was  expected  to  be  worked 
soon  again. 

In  the  vicinity  of  Monitor,  and  north  of  it,  in  Mognl  district,  is  the 
Morning  Star  mine,  which,  though  not  worked  at  present,  I  wish  to  men- 
tion here  as  the  only  locality  I  have  yet  found  in  the  West  where  very 
solid  enargite  occurs  in  masses.  It  assays  $90  in  silver  and  $10  io  gold, 
and,  being  an  arsenical-copper  ore,  it  has  so  far  not  been  worked  to 
advantage,  though  this  might  easily  be  done  by  smelting. 

DetcripUon  of  leading  ntinei,  Alpint  Comty,  Callfonia,  1874. 
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Operations  of  leading  mines  of  Alpine  County,  California^  1874. 

Silver  Mountain  district, — ^Name  of  mine,  Exchequer;  owners,  Ex- 
chequer Gold  and  Silver  Mining  Company,  London ;  numberof  miners 
employed,  16 ;  miners'  wages  per  day,  $4 ;  cost  of  sinking  per  foot, 
t30 ;  cost  of  drifting  per  foot,  from  $12  to  $14 ;  cost  of  stopiug  per  ton, 
82;  cost  of  mining  per  ton  extracted,  $3;  cost  of  milling  per  ton,  $6.25 ; 
company  working  its  own  mill;  number  of  tons  extracted  and  worked, 
245i ;  average  yield  per  ton,  $17.05  net ;  total  bullion-product,  $4,177.57. 

I&bported  by  Lewis  Chalmers,  manager. 

Statement  of  quartz-mills  of  Alpine  County,  California,  1874. 

Silver  Mountain  distriM. — Name  of  mill,  Exchequer;  owners.  Ex- 
chequer Mining  Company,  of  London ;  kind  of  power  and  amount, 
42  horse-power  engine  and  boiler;  number  of  stamps,  8;  weight  of 
stamps,  605  pounds ;  number  of  drops  per  minute,  85 ;  height  of  drop, 
9  inches ;  number  of  pans,  4  Hepburn ;  number  of  concentrators,  2 
Hendy ;  23  8-foot  settlers ;  crush  wet  and  work  raw ;  cost  of  mill, 
$37,198,  including  .saw-mill  and  1 '  timber-ranch ;  capacity  per  24 
honrSj  16  tons ;  cost  of  treatment  per  ton,  $6.25 ;  tons  crushed  during 
year,  100;  1  run  showed  that  the  ore  could  not  be  treated  without 
roasting. 

Beported  by  Lewis  Chalmers,  manager. 

INYO  COUNTY. 

For  an  account  of  the  operations  for  the  year  in  this  county  (except 
Panamint  district)  I  am  indebted  to  Mr.  William  Crapo,  "of  Cerro 
Gordo,  whose  intelligence  and  good  judgment  sufficiently  appear  in  the 
statements  he  has  furnished.  Mr.  Crapo  desires  that  acknowledgment 
be  made  to  Mr.  S.  W.  Cowles,  of  Cartago,  for  assistance  in  preparing  an 
estimate  of  the  bullion-product,  and  says:  "Although  Mr.  Cowles's 
fignres  do  not  wholly  agree  with  the  estimates  from  other  sources,  I 
HDbesitatingly  accept  them  as  correct,  not  only  on  account  of  his  supe- 
rior facilities  for  obtaining  accurate  data,  but  also  because  his  state- 
ments are  confirmed  by  what  I  know  to  have  been  the  production  of 
ore.'' 

Mr.  Crapo's  report  to  me  is  dated  in  November,  1874.  I  have  added 
«ome  points  of  later  date. 

The  mining-operations  carried  on  in  Inyo  County  during  the  past  year 
have  been  hindered  by  mismanagement  and  legal  complications  and 
doabts  or  struggles  about  titles  in  the  older  districts,  while  rank  spec- 
ulation has  characterized  the  newer  ones.  The  extension  of  the  time 
for  working  claims  located  before  the  mining-act  of  1872  has  worked 
iujuiy  in  the  older  districts.  In  Cerro  Gordo  district  especially  is  this 
felt.  The  &:st  discoverers  and  locators  of  claims  in  this  district,  taking 
pains  to  cover  the  country  with  "  wildcat  locations,"  and  then  settling 
down  to  the  practice  of  law,  have  thus  far  made  it  lucrative  if  not  hon- 
orable to  themselves,  but  expensive  to  the  mining-interests,  as  capital- 
ists  investing  in  this  district  know  to  their  cost. 

Notwithstanding  all  these  drawbacks,  the  outlook  of  mining  in  this 
county  is  brighter  now  than  at  any  time  in  its  past  history.  The  pro- 
jected Independence  and  Los  Angeles  Eailroad,  if  completed  as  at 
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present  designed,  will  prove  the  most  powerfal  restorative  to  the  min- 
ing-indastries  of  this  region  that  could  well  be  applied. 

Among  the  projected  enterprises  completed  within  the  last  year  is 
the  Cottonwood  flame,  situated  on  the  eastern  slope  of  the  Sierra 
KevadaSy  west  of  Owens  Lake.  Projected  in  1872  by  Sherman  Stevens, 
it  was  not  brought  to  a  successful  completion  until  the  spring  of  1874. 
This  flume  is  about  six  miles  long ;  its  head  being  situated  on  Cotton- 
wood Creek,  at  an  altitude  of  9,000  feet  above  the  sea.  The  Stevens 
saw-mill  is  situated  at  the  upper  end  of  the  flume,  to  which  the  logs  are 
hauled  and  converted  into  lumber  and  mining-timber.  These  are  sent 
down  the  flume  to  a  point  near  Owens  Lake,  where  they  are  sold  at  $45  pcnr 
thousand.  Around  the  head  of  this  creek,  at  an  altitude  of  from  9,000  feet 
to  12,000  feet,  are  many  square  miles  of  scrubby  forest,  consisting  princi- 
pally of  yellow  pine,  spruce,  tamarack,  and  white  flr.  The  principal 
drawbacks  to  this  as  a  lumbering  region  are  the  want  of  suitable  tim- 
ber and  the  extreme  difficulty  in  getting  to  mill  what  there  is,  owing  to 
the  ruggedness  of  the  country.  The  deep  snows  and  cold  weather  in 
winter  preclude  work  in  that  season. 

The  completion  in  May,  1874,  of  the  Cerro  Gordo  Water- Works^ 
belonging  to  the  Cerro  Gordo  Water  and  Mining  Company,  a  Los 
Angeles  incorporation,  marks  an  era  in  the  development  of  the  district. 
Water,  heretofore  so  scarce  and  only  obtainable  at  from  7  to  10  cents 
per  gallon,  is  now  supplied  to  the  mines,  furnaces,  and  citizens  at  a  cost 
of  from  IJ  cents  to  4  cents  per  gallon. 

This  enterprise,  inaugurated  in  1873,  was  only  brought  to  a  successful 
issue  in  May,  1874.  The  water  is  brought  from  the  Miller  Spring,  ten 
and  one-half  miles  northwest  of  Cerro  Gordo,  being  raised  1,870  feet  to 
the  summit  of  the  Inyos  by  three  Hooker  steam-pumps,  placed  2,800 
feet  apart,  each  pump  overcoming  a  vertical  lift  of  620  feet. 

The  discharge-pipes  are  composed  of  3-inch  boiler-flues  fastened  to- 
gether by  screw-collars.  From  the  summit  the  water  runs  through 
thirteen  and  one-half  miles  of  4-inch  No.  18  and  Ko.  16  sheet-iron  pipe, 
having  a  fall  of  950  feet,  to  the  town  of  Cerro  Gordo.  The  sheet-iron 
pipe  was  made  in  Los  Angeles,  in  lengths  of  12  feet,  coated  inside  and 
outside  with  asphaltum,  and  in  this  condition  shipped  to  the  ground. 
In  laying  the  pipe  the  joints  were  fastened  together  by  a  riveted  sheet- 
iron  collar,  made  of  No.  16  iron,  3  inches  wide,  being  daubed  with  melted 
asphaltum  and  slipped  over  the  joints  and  held  in  place  by  the  adhesion 
of  the  asphaltum.  As  originally  constructed,  a  portion  of  this  pipe  was 
intended  to  withstand  a  pressure  of  650  feet  in  crossing  a  sag  in  the 
mountain,  thus  reducing  the  length  to  about  nine  miles;  but,  after  com- 
pletion, the  water  being  turned  on,  the  joint-fastening  was  found  to 
be  entirely  inadequate,  the  pressure  being  sufficient  to  force  all  the 
water  out  at  the  joints.  The  expedient  of  leading  the  joints  was  next 
undertaken,  but  with  no  better  success ;  and  the  engineer  in  charge 
not  understanding  the  efficacy  of  an  inside  collar,  as  usually  applied 
in  such  cases,  was  obliged  to  take  up  the  pipe  and  run  it  around 
the  mountain,  at  an  increased  expense  to  the  company  of  $26,000,  mak- 
ing the  total  cost  exceed  974,000.  Since  completion  it  works  indiffer- 
ently well,  fully  two-thirds  of  the  water  which  passes  through  the 
pumps  arriving  at  Cerro  Gordo.  As  an  investment  it  is  estimate  that 
it  will  pay  back  the  original  outlay  in  two  years. 

The  Potosi  tunnel  is  an  enterprise  recently  inaugurated  under  the 
direction  of  Mr.  John  Simpson,  a  mining-engineer.  Its  point  of  begin- 
ning is  at  the  lower  town  of  Cerro  Gordo,  whence  it  is  designed  to  pass 
under  the  town  and  tap  the  mineral-zone  extending  along  the  upper 
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edge  of  the  town.  Its  total  length  is  to  be  4,000  feet,  and  it  is  intended 
to  cat  the  Union  vein  at  a  depth  of  1,040  feet.  (Another  estimate, 
perhaps  nearer  the  truth,  is  663  feet.)  It  is  designed  to  furnish  an  out- 
let for  the  easier  working  of  the  mine.  The  tunnel  is  to  be  of  sufficient 
width  to  admit  a  double  track.  The  Burleigh  drill  is  to  he  used  in  its 
constrnction,  and  it  is  expected  to  reach  the  Union  mine  in  sixteen 
months.    The  estimated  cost  is  about  $100,000. 

The  Cerro  Gordo  metalliferous  belt  occupies  a  width  of  about  four 
miles,  the  summit  of  the  Inyo  Mountains  being  about  the  middle.  The 
Inyos  are  a  comparatively  narrow  ridge,  rising  somewhat  steeply  above 
Owens  Lake  on  the  west  side,  and  being  much  more  precipitous  on 
the  east  side.  The  metalliferous  zone  is  composed  of  Silurian  (?)  lime- 
stone, tilted  at  a  high  angle,  with  a  sharp  westerly  dip ;  the  general 
coarse  of  the  planes  of  stratification  being  north  and  south.  East  of 
the  sammit,  considerable  masses  of  intrusive  feldspathic  porphyry  irreg- 
ularly alternate  with  the  limestone,  while  on  the  west  side  a  few  nar- 
row patches  of  porphyry  and  argillaceous  slate  are  to  be  seen.  The 
limestone  exhibits  all"  stages  of  metamorphism,  from  the  dark  fossil- 
iferoas  to  the  purest  marble.  The  principal  mines  are  situated  at  an 
altitude  above  the  sea  of  about  d,500  feet,  and  4,700  feet  above  Owens 
Lake,  five  and  one-half  miles  distant.  The  ore-deposits  of  the  district, 
containing  lead  and  silver  ores,  are  collectively  fissure-veins.*  Their 
breadth  is  from  a  mere  seam  to  120  feet  or  more.  They  may  be  divided, 
according  to  their  strike  and  the  nature  of  the  matrix  filling  them,  into 
two  principal  classes : 

1.  Vertical  veins,  striking  north  and  south,  and  inclining  to  follow  the 
planes  of  stratificatiod  of  the  country-rock,  with  a  matrix  composed  of 
fragments  of  limestone,  calc-spar,  a  little  gypsum,  (satin  spar,)  and 
heavy  spar,  galena,  and  iron-pyrites.  From  the  decomposition  of  these 
have  been  formed  immense  quantities  of  cerussite,  anglesite,  a  little 
miniam,  massicote,  wnlfenite,  and,  in  some  of  the  mines,  pyromorphite. 
Geodes  are  of  firequent  occurrence,  being  generally  incrusted  with  crys- 
tals of  cerussite  and  calcite.  This  class  of  veins  are  very  irregular  in 
dip  and  strike.    Their  width  is  from  2  feet  to  120  feet. 

2.  7eins  having  a  general  northwest  and  southeast  strike,  (conform- 
ing in  strike  to  the  axis  of  the  mountain-range,)  with  a  varying  dip  of 
from  20O  southwest  to  20^  northeast.  The  gangue  is  quartz,  with  ores 
of  silver  and  copper,  (dyscrasite,  freieslebenite,  pyrargyrite,  proustite, 
stephaoite,  native  silver,  malachite,  azurite,  iron-pyrites,  chalcopyrite, 
erythrite,  beiberite,  tetrahedrite.)  Gold  is  not  found  in  considerable 
quantities,  except  in  the  neighborhood  of  the  porphyry  dikes,  where  it 
runs  as  high  as  $76  per  ton.  The  veins  of  this  class  are  strong  and 
well  defined,  ranging  in  width  from  a  mere  seam  to  3  feet.  Vertical 
grooved  friction-surfaces,  or  slickensides,  are  of  frequent  occurrence, 
and  may  be  said  to  be  characteristic  of  this  class,  while,  in  crossing  the 
lead-veins,  they  fault  the  latter. 

The  greater  part  of  the  bullion-production  of  this  district  for  the  last 
year  has  been  derived  from  the  working  of  two  mines,  or  one  mine  and 
a  spur,  the  Union  or  San  Felipe  and  the  Omega.  The  former  is  owned 
and  worked  by  V.  Beaudry,  of  Cerro  Gordo,  and  Messrs.  Belshaw  &  Jud- 
son,  of  San  Francisco.  The  Omega  is  owned  and  worked  by  the  Owens 
Lake  Silver-Lead  Company,  whose  reduction-works  are  located  at  Swan- 

*  This  is  Mr.  Crape's  classification.  Having  never  personally  examined  tbe  mines^  I 
ean  paos  no  Jndgment  npon  it.  A  description  by  Blr.  Eilers  wiU  be  found  in  my  Fifth 
Beport^  (rendered  February  8, 1873|)  on  pages  17-22.— B.  W.  E. 
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sea,  near  Owens  Lake.  The  war  of  monopoly  carried  on  for  the  last  four 
years  between  these  two  companies  finally  calminated,  early  in  1873,  in  a 
suit  of  ejectment  brought  against  the  Union  Company  ostensibly  by  the 
San  Felipe  Company,  but  really  by  the  Swansea  Company,  (the  stock  of 
the  former  being  owned  by  the  latter  company.)  The  case  came  up  for 
trial  in  Jaly,  1873,  and  resulted  in  a  verdict  for  the  plaintiffs.  It  was 
claimed  by  the  Swansea  Company  that  the  Union  was  a  "jumped'^  title, 
being  located  on  the  San  Felipe  vein,  which  was  the  older  location.  The 
Union  Company  attempted  to  show  that  the  San  Felipe  was  located 
on  a  "silver-vein'' cutting  diagonally  across  the  " lead-vein."  On  the 
trial  it  appeared  to  the  jury  that  the  discovery-shaft  of  the  San  Felipe 
was  sunk  at  the  point  of  intersection  of  the  two  veins ;  and  a  verdict 
was  rendered  giving  both  veins  to  the  San  Felipe  or  Swansea  Company. 
The  case  was  appealed  to  the  Supreme  Court,  where  it  still  hangs. 
Meanwhile,  the  Union  Company  (under  a  nominal  bond)  has  been  vig- 
orously at  work  robbing  the  mine  of  the  rich  ores,  leaving  all  ores  assay- 
ing less  than  25  per  cent,  in  lead  in  the  mine,  or  putting  them  over  the 
dump  as  waste. 

As  a  specimen  of  mine-engineering,  the  Union  mine  is  by  no  means 
a  model.  But  few  timbers  are  used;  consequently  accidents  are  of 
frequent  occurrence  from  the  falling  of  large  flakes  of  ore  and  rock. 
The  mine  is  developed  to  a  vertical  depth  of  about  430  feet,  the  various 
inclines  and  shafts  requiring  about  700  feet  to  reach  this  depth.  At 
present  the  mine  is  worked  .through  the  Freiberg  and  Bullion  tunnels, 
which  are  about  050  feet  and  400  feet  in  length,  respectively,  and  both 
cut  the  vein  at  a  vertical  depth  of  160  feet.  Placed  underground,  at 
the  end  of  the  Freiberg  tunnel,  is  a  16-horse  eifgine,  used  to  raise  the 
ore  to  the  level  of  the  tunnel,  where  it  is  dumped  into  a  chute,  tiience 
run  into  a  car  and  transported  to  the  dump.  Here  it  is  sorted  by  hand, 
thence  hauled  to  the  furnaces,  150  yards  distant,  in  wagons ;  requiring 
thirteen  men  to  dispose  of  the  ore  from  the  top  of  the  shaft  to  the  fur- 
naces. The  mine  employs  twenty  miners,  and  raises  60  tons  of  ore  in 
24  hours.  The  cost  of  mining  is  estimated  at  $7  per  ton.  With  better 
arrangements,  the  cost  ought  not  to  exceed  $1.50  per  ton  delivered  at 
the  furnace. 

This  mine  is  noted  for  its  large  quantities  of  compact  anglesite.  Im- 
mense masses  are  found,  weighing  several  tons,  and  generally  exhibit- 
ing a  concentric  or  banded  structure  throughout.  When  concentric,  it 
generally  contains  a  kernel  of  galena. 

One-ninth  of  the  ore  raised  is  composed  of  galena,  compact  anglesite, 
and  cerussite ;  the  remainder  is  gray  and  ferruginous  carbonates. 

From  December  1, 1873,  to  November  1, 1874,  this  mine  has  produced 
12,171  tons  of  ore,  of  an  average  assay-value  of  47  per  cent.  lead  and 
87  ounces  in  silver  per  ton. 

The  ores  are  reduced  in  two  small  furnaces,  one  owne4  by  V.  Beaudry 
and  the  other  by  Belshaw  &  Judson,  the  ore  being  divided  equally 
between  the  two.  The  exact  amount  of  ore  smelted  during  the  year  is 
not  easily  arrived  at,  since  there  were  large  quantities  on  the  dumps  at 
the  furnaces  at  the  beginning  of  the  year,  and  there  are  at  present  about 
5,000  tons  at  Belshaw's  furnace,  though  none  at  Beaudry's. 

In  the  latter  part  of  1873,  Beaudry 's  furnace  was  remodeled  to  con- 
form to  the  more  modern  method  of  smelting.  Its  present  dimensions 
are :  At  the  level  of  the  slag-spout,  5  by  3  feet ;  at  the  level  of  the  tuyeres, 
34  by  40  inches;  above  the  bosh,  4  by  4.3  feet.  The  whole  height  above 
the  tuyeres  is  9  feet.  There  are  five  tuyeres  of  3.5-inch  nozzle.  A  No. 
6  Boot  blower  furnishes  the  blast. 
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Charges  in  ttcenty-four  hours. 

Charcoal,  10,750  ponnds 7}J  tODS. 

Ores,  consisting  of  galena,  sulphates,  and  carbonates 25     tons. 

Slag 2     tons. 

Qaartzose- silver  ores,  (when  procurable) 1.75  tons. 

Cast  for  twenty-four  hours. 

Charcoal,  10,750  pounds $261  25 

Labor: 

3  smelters,  at  $4 12  00 

3  helpers,  at  $4 12  00 

3  chOTgers,  at  $4  : 12  00 

2^igineers,  at  $4 8  00 

2  foremen,  at  $8 16  00 

12  roastabouts,  at  $4 48  00 

Cost  of  water  per  day 25  00 

Blacksmithing,  fire-clay,  repairing  furnace,  wear  and  tear  of 

machinery,  oil,  &c 75  00 

Total  cost  per  day,  (excluding  cost  of  ore) 469  25 

The  above  equally  applies  to  Belshaw's  furnace,*  with  the  exception  of 
the  shape  of  the  furnace,  which  is  round. 

These  furnaces,  when  in  good  running  order,  turn  out  on  an  average 
215  lead-bars,  weighing  85  pounds  each,  or  9^f^  tons,  in  twenty-four 
hours. 

The  Omega  mine,  owned  by  the  Swansea  Company,  after  producing 
481  tons  of  ore,  closed  down  in  the  early  part  of  summer.  Mismanagement 
and  financial  and  legal  difficulties  are  the  presumed  cause. 

The  Santa  Maria,  Jefferson,  and  Carman  lead-mines,  formerly  pro- 
dacing  much  ore,  have  been  entirely  idle  during  the  past  year. 

The  Diaz  mine,  discovered  and  opened  during  the  past  year,  has  been 
exploited  to  a  depthof  98  feet,  and  gives  promise  of  becoming  a  valua- 
ble mine  in  the  future.  It  is  a  claim  of  1,500  linear  feet )  has  a  north 
and  south  strike ;  is  3  feet  wide  on  the  surface,  increasing  to  a  width  of 
8  feet  at  a  depth  of  98  feet.  On  the  surface  it  dips  64^  east,  but 
heeomes  nearly  vertical  at  a  depth  of  98  feet.  It  has  produced  130 
tODsof  ore,  mostly  sulphur-yellow  oxides,  (minium  and  massicote,)  with 
small  quantities  of  galena.  Green  lead-ore  (mimetite)  is  found  in  small 
qoantities.  The  average  assay-value  is  65  per  cent,  lead,  with  from  78 
to  288  ounces  in  silver.  All  the  ores  hitherto  extracted  have  been  sold 
to  Beaudry's  furnace,  for  $9.50  per  ton.  The  mine  is  now  idle  on  ac- 
count of  conflicting  ^^  wildcat "  claims  and  small  profits. 

Of  the  many  silver- veins  formerly  worked,  but  one,  the  Baya,  has 
produced  more  than  a  few  tons  of  ore.  This  is  owned  by  the  Union 
Company,  and  is  variously  known  as  the  San  Felipe,  Kaya,  and  Mo- 
hawk. The  ore  is  of  low  grade,  its  principal  value  being  to  form  a 
silicate  of  lead  in  smelting  the  lead  ores.  The  product  has  been  about 
1^  tons,  of  a  gross  value  of  $25  per  ton. 
The  San  Ignacio,  Belmont,  Widdekind,  San  Lucas,  Buena  Suerta, 

•  By  a  comparison  of  the  fibres  with  those  given  in  page  355  of  my  Report  of  1873  ^for 
1872)  for  the  works  of  Belshaw  &  Jadson,  it  will  be  seen  that  much  more  fuel  is 
employed  than  is  there  stated. — K.  W.  R. 
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Frieodship,  and  several  smaller  velus  of  less  note,  have  each  produced 
a  few  tons  of  silver-ore,  the  whole  of  them  together  probably  not  ex- 
ceeding 300  tons.    They  are  at  present  all  idle. 

The  prices  paid  by  the  ^^ furnace  combination'^  for  silver-ores  are  $10 
per  ton  for  third  class,  $20  for  second  class,  and  $30  for  first  class.  Grhe 
third  class  assays  60  onnces  or  less ;  the  second  class,  from  60  ounces  to 
180  onnces ;  and  the  first  class  from  180  ounces  to  560  or  moreiin  silver 
per  ton  of  2,000  pounds.  The  majority  of  the  richer  ores  contain  from 
$10  to  $76  in  gold  per  ton.  In  custom-working,  $1.15  per  ounce  is  all 
owed  for  silver  and  nothing  for  the  gold,  while  $50  per  ton  is  charged 
for  working  the  ores.  Ores  containing  less  than  100  ounces  in  silver 
per  ton  usually  bring  the  mine-owners  in  debt  to  the  furnaces.  All  the 
silver-mines  worked  during  the  past  two  years  (with  a  single  exception) 
have  become  indebted  to  the  furnaces  on  the  sale  of  ores.  This  accounts  for 
their  being  closed  down.  The  owners,  having  neither  singly  nor  in  the 
aggregate  sufficient  means  to  erect  reduction-works,  prefer  awaiting  the 
advent  of  outside  capital  before  attempting  to  realize  a  profit  from  the 
working  of  their  mines. 

The  bullion-production  of  the  district  from  December  1,  1873,  fo 
November  1, 1874,  amounts  to — 


From  the  works  of— 

No.  of  tons. 

K"a  onnces 
in  silver, 
per  ton. 

Total  valae 
in  silver, 
at  $1.2929. 

Total  value 
in  lead,  at 
6c. 

Aggregate 
value. 

Belshaw  ic  Judaon 

2,593  6902000 

2, 381  491.9000 

IIW  487.2000 

134 
140 
140 

1449. 353  16 

431. 064  28 
21,808  85 

$309,939  48 

284, 528  73 

14,395  26 

#759,992  64 

715,593  01 

36.204  18 

V.  Beaadry 

Owens  Lake  Silver  Lead  Company 

Total  production,  5fi05^-^  tons,  of  an  aggregate  valueof  $1,611,089.77 
The  production  of  the  Union  mine  for  the  month  of  November,  1874, 
will  not  be  less  than  1,200  tons  of  ore.  The  bullion  from  Belshaw  and 
Beaudry's  furnaces  will  be  about  250  tons  each.  The  total  silver-product 
for  twelve  months  was,  therefore,  about  $1,000,000 ;  lead,  say,  $680,000. 
Correct  data  showing  the  average  assay-value  of  the  lead-ores  are  not 
obtainable,  for  the  reason  that  no  record  is  kept,  and  the  loss  in  smelt- 
ing (which  is  very  great)  not  being  known,  it  cannot  be  accuratly  calcu- 
lated. 

The  average  of  a  considerable  number  of  blow-pipe  assays  gives  47 
per  cent,  lead  and  87  ounces  in  silver  per  ton  of  2,000  pounds.  There 
is  a  much  greater  loss  in  the  smelting-process  than  the  proprietors  are 
willing  to  acknowledge. 

The  average  value  of  the  bullion  in  the  above  table  is  deduced  from 
the  statements  of  the  owners.* 

Watuiobia  distfict  is  situated  on  the  east  side  of  the  Inyo  Mountains,  about 
forty  miles  north  of  Cerro  Gordo.    It  is  claimed  to  be  a  continuation  of 

'  At  the  cloee  of  1874,  a  correspondent  of  the  Mining  and  Scientific  Press  of  San  Fran- 
cisco writes  as  follows  to  that  paper  concerning  the  Cerro  Gordo  mines : 

*^  There  are  two  furnaces,  each  ahout  thirty  tons  ore  capacity,  now  in  constant  opera- 
tion^ne  owned  by  M.  W.  Belshaw  and  the  other  by  V.  Beaadry.  The  ore  used  by 
these  furnaces  is  supplied  almost  entirely  by  the  Union  mine  and  the  I^nacio  silver  mine. 
The  base  bnllion  produced  by  each  furnace  is  about  twelve  and  a  naif  tons  per  day, 
and  is  worth  about  |115  in  silver  and  $90  in  lead  per  ton.  The  lead  will  pay  expenses 
of  mining,  smelting,  and  transportation  to  San  Francisco,  where  its  cost  for  refining  ia 
about  1^  per  ton.  leaving  a  net  profit  of  about  |90  per  ton.  The  Sa^ita  Maria  and 
Omega  mines  and  the  smelting-works  owned  by  the  Owens  Lake  Silver  and  Lead 
Company  are  now  idle,  but  are  expected  to  start  again  soon.  These  mines  are  looking 
weU,  and  ought  to  vield  as  much  as  the  Union. 

<«To  give  some  idea  of  the  profits  made  against  the  capital  involved  here  since  the 
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the  Cerro  Gordo  mineral  belt.    The  principal  owners  of  this  district, 
Messrs.  Brady  and  Eeddy,  are  not  actively  developing  it  at  present. 

Kearsarge  district  is  situated  high  ap  on  the  eastern  slope  of  the  Sierra 
Nevada,  opposite  Port  Independence.  A  little  prospecting  has  been 
going  on  daring  the  past  sammer,  and  some  considerable  bodies  of  low- 
grade  ore  are  in  sight.  The  mines  consist  of  the  Kearsarge,  Silver 
Sproat,  Lamb,  and  Virginia  Consolidated.  A  10-stamp  mill  is  connected 
witii  the  mines — idle. 

Rw9  district  Qontom^  the  Eclipse  mine,  owned  by  an  English  com- 
pany. Prospecting  has  been  going  on  since  last  June,  but  no  consid- 
erable bodies  of  ore  have  yet  been  found.  The  ores  are  galena,  silver, 
and  gold  in  layers,  forming  a  combed  structure.  A  mill  and  furnace 
are  connected  with  the  mine — both  idle. 

Coio  district  contains  a  half  score  of  Mexicans,  who  work,  with  their 
usaal  dilatoriness,  a  few  narrow  gold-veins,  producing  about  $1,200  per 
annum. 

Panamint  district. — The  following  data  concerning  this  district  are 
taken  from  a  manuscript  report  by  Mr.  C.  A.  Stetet'eldt,  of  San  Fran- 
*  Cisco: 

The  district  is  located  on  the  west  slope  of  the  Panamint  range  of 
mountains,  in  Inyo  Ck>unty.  The  road  by  which  the  mines  are  at  pres- 
ent reached  starts  from  Indian  Wells,  situated  on  the  east  slope  of  the 
Sierra  Nevada,  not  £Etr  from  Walker's  Pass,  a  station  on  the  road  from 
Los  Angeles  to  Cerro  Oordo,  one  hundred  and  sixty-five  miles  distant 
from  Los  Angeles.  Panamint  is  northeast  of  Indian  Wells  a  distance 
of  seventy  miles  by  the  present  wagon-road,  which  has  to  cross  three 
valleys  and  three  low  ranges  of  mountains  between  Indian  Wells  and 
Paoamint. 

The  Panamint  range  has  a  general  course  of  north  20^  west  and  south 
2(K>  east,  and  is,  both  in  altitude  and  extent,  the  most  prominent  one  in 
tbiB  neighborhood,  its  highest  i>eaks  reaching  an  elevation  of  about 
10,000  feet  above  the  level  of  the  sea;  hence  it  attracts  the  clouds  from 
the  surrounding  country,  and  is  subject  to  heavy  rains  and  cloud-bursts. 
On  its  east  slope  is  Death  Valley,  which,  according  to  Williamson's 
observations,  is  considerably  below  the  level  of  the  sea.  Observations 
taken  on  the  road  from  Indian  Wells  show  that  the  descent  of  the  val- 
leys east  of  the  Sierra  Nevada  is  gradual,  and  terminates  finally  in 
Death  Valley.  In  the  immediate  vicinity  of  the  highest  peaks,  on  the^ 
west  slope  of  the  range,  are  the  canons  in  which  Panamint  district  is 
located.  Of  these.  Surprise  Oaiion  is  the  most  interesting  and  prominent, 

smelting-works  were  first  started,  I  sabjoin  the  following  table,  whioh  I  think  is  nearly 
correct: 

"  Capital  involved  iufumaceSf  mineSf  bed-rock  tunnelSf  <f-c.,  each  year. 


"Yoir. 


"IWO. 

-1673- 

"UBTA. 


••Total 


Amoimt. 


115,000 
l.\000 
30,000 
15,000 
10,000 
15,000 


Total. 


$15,000 
:)0,000 
60,000 
75,000 
85,000 

100,000 


Bullion  pro- 
duced, tomu 


Net  proflU 
at  ^0  por 
ton. 


1,000 

$90,000 

1.500 

135,000 

2,500 

225,000 

4,000 

360,000 

5,000 

450,000 

6,000 

540,000 

1,800,000 


•> 


These  staiements  are  exaggerated  as  to  the  amonnt  of  bullion  per  famoco  dailj. 
I  give  them  without  indorsing  them.— R.  W.  R. 

H.  Ex.  177 3 
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containing  the  best  mines  of  the  district  and  tbe  town-site  of  Panamint 
South  of  Surprise  Gallon  is  Happy  Caiion,  and  to  the  north  Narboe 
Caiion.  Panamint  Range  is  of  considerable  width  in  this  vicinity,  the 
distance  from  its  summit  to  Panamint  Valley  being  eight  and  one-half 
miles,  and  to  Death  Valley,  as  I  am  informed,  eighteen  miles.  Surprise 
Canon  has  a  general  course  of  north  70^  east,  bending,  however,  to  the 
'northeast  at  its  upper  end.  In  ascending  this  remarkable  cafion,  one  is 
surprised,  indeed ;  such  steep,  bold,  and  barren  mountains,  Intersected 
by  deep  gulches ;  such  a  variety  of  rocks ;  such  grand  traces  of  the 
work  of  the  unfettered  elements !  One  can  only  compare  it  with  a  chart 
of  the  moon,  and  conceive  that  such  must  have  been  the  aspect  of  the 
whole  of  our  earth  in  its  earliest  stat«.  Keither  grass  nor  soil  cover 
these  corroded  mountain-sides,  and  only  a  few  huge  cactus  have  fast- 
ened their  roots  to  the  rocks.  The  bottom  of  the  caiLon  is  formed  of 
coarse  gravel  and  great  bowlders,  some  of  the  latter  having  been  washed 
down  from  the  very  summit  of  the  range.  Unusually  heavy  storms 
have,  again,  from  time  to  time,  torn  this  young  and  gradually-formed 
conglomerate  and  swept  it  farthei:  onward,  cutting  x)erpendicular  chan- 
nels 10  and  12  feet  deep. 

Several  springs  make  their  appearance,  the  first  one  two  miles  from 
the  mouth  of  the  canon.  The  caiion  here  Becomes  narrower,  but  more 
friendly.  Luxuriant  vines  cover  the  rocks;  wherever  the  soil  is  moist 
there  are  copses  of  willows,  and  occasionally  a  small  pine-tree  springs 
from  a  cleft  in  the  rocks.  Six  miles  from  the  mouth  of  the  caiion  we 
reach  the  town-site  of  Panamint,  laid  out  on  most  dangerous  ground,  in 
the  immediate  neighborhood  of  the  mines,  and  about  6,000  t<Bet  above 
the  level  of  the  sea,  or  about  4,700  feet  above  Panamint  Valley.  Here 
the  caiion  is  again  wider,  and  two  miles  farther  up  it  is  barred  by  the 
summit,  dividing  it  into  a  north  and  east  fork. 

The  gulches  which  intersect  the  mountain-sides  at  oblique  angles  with 
Surprise  GaOon,  commencing  below  the  town-site  of  Panamint,  are 
named,  respectively,  on  the  north  slope,  Woodpecker,  Jacob's  Wonder, 
Stewart's  Wonder,  Sourdough;  on  the  south  slope,  Gannon,  Marvel, 
Little  Ghief,  Stern.  The  ridges  on  either  side  of  Surprise  Ganon,  near 
its  end,  rise  to  an  altitude  of  about  7,500  to  8,700  feet  above  the  level  of 
the  sea.  These  gulches  are  well  timbered,  the  trees  being  nut-pine  and 
cedar. 

Although  the  district  lies  in  a  barren  country,  and  is  rather  difficult 
of  access,  yet  its  natural  advantages  in  regard  to  wood,  water,  and  salt 
are  excellent.  The  geological  features  of  tbe  Panamint  Range  are  ex- 
ceedingly grand  and  interesting,  and  to  do  full  justice  to  the  subject 
would  require  a  long  study.  Mr.  Stetefeldt  gives,  therefore,  only  such 
outlines  as  have  an  important  bearing  upon  tbe  formation  of  the  min- 
eral deposits,  and  for  this  purpose  confines  himself  to  the  geology  of 
Surprise  Ganon  alone. 

Surprise  Gallon,  from  its  mouth  to  the  summit  of  Panamint  Range, 
presents  a  succession  of  sedimehtary  metamorphic  rocks,  elevated,  dis- 
turbed, and  transformed  by  a  series  of  eruptiv^e  rocks  at  various  inter- 
vals. For  two  miles  from  the  mouth  of  the  canon  we  find  a  formation 
of  dark-colored  mica  slates,  alternating  with  quartzitic  slates,  with  little 
patches  of  limestone  here  and  there  on  the  top  of  the  ridges.  In  pro- 
ceeding farther,  we  find  this  slate  traversed  by  dikes  of  greisen.  Grei- 
sen  is  a  rock  of  very  rare  occurrence,  and  consists  of  white  crystalline 
quartz  and  white  lithia  mica  (lepidolite).  Its  eruptive  nature,  which 
has  been  doubted  by  some  geologists,  becomes  here  very  evident.  This 
rock  becomes  soon  predominant,  and  forms  an  immense  mass,  estimated 
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to  be  about  half  a  mile  iu  width.  Here,  owing  to  the  extreme  hardness 
of  the  rock,  the  canon  is  very  narrow,  in  places  just  wide  enough  for 
the  road.  The  greisen  itself  is  again  perforated  by  dikes  of  diorite, 
and  where  the  greisen  ends  we  find  a  more  extensive  eruption  of  diorite, 
which  incloses  a  small  formation  of  crystalline  limestone.  Then  we 
meet  a  formation  of  light-colored,  highly  metamorphized  quartzitic 
slates,  (with  mica,)  which  have  altogether  lost  their  stratification,  trav- 
ersed by  dikes  of  diorite.  This  is  followed  by  white  crystalline  lime- 
scone  of  about  1,000  to  1^500  feet  in  thickness,  also  containing*  diorite 
«likes.  Then,  again,  dark-colored  metamorphic  quartzitic  slates,  with 
mica  and  hornblende  slates,  cut  by  diorite  and  diabase  dikes,  occur 
for  a  mile  and  a  half.  These  carry  more  or  les$  limestone  on  the  mount- 
ain ridges. 

By  this  time  we  have  reached  the  last  two  miles  of  the  caiion,  which 
here  intersects  that  part  of  the  formation  which  interests  us  most, 
namely,  the  mineral  belt.  The  latter  consists  mainly  of  a  bluish  crys- 
talline limestone,  alternating  with  dark-colored  limestone  and  calcare- 
ous quartzitic  and  mica  slates.  Finally,  the  chain  is  closed  by  an  enor- 
mous eruption  of  porphyritic  trachyte. 

In  reviewing  this  grand  formation,  we  arrive  at  the  following  conclu- 
sions in  regard  to  the  geology  of  Surprise  Caiion.  We  recognize  two 
great  centers  of  eruption  and  elevation.  The  first  and  older  is  by  the 
greisen,  which  upheaved  and  broke  the  sedimentary  rocks,  followed  by 
eruptions  .of  diorite,  which  did  their  share  in  metamorphizing  the  sedi- 
mentary rocks.  The  second  and  more  recent  one  by  the  porphyritic 
trachyte,  which  elevated  the  whole  range^to  its  present  height,  and 
nndonbtedly  was  the  cause  of  the  formation  of  the  mineral  belt  which 
leans  against  this  rock.' 

It  is  thus  evident  that  Surprise  Caiion  is  of  eruptive  origin ;  that  is,  a 
fissnre  riven  in  the  mountain.  The  numerous  dikes  of  diorite  which 
traverse  the  sedimentary  rocks  are  rarely  found  to  intersect  both  sides 
of  tbe  canon,  but  are  mostly  found  either  on  one  side  or  the  other,  which 
wooid  be  unaccountable,  if  the  channel  of  the  canon  had  be^n  formed 
by  the  action  of  water. 

The  mineral  belt  of  Panamint  district  extends  from  west  to  east  two 
to  two  and  a  half  miles,  and  from  north  to  south  about  five  miles.    On 
the  north  slope  of  Surprise  Caiion,  where  the  formation  is  more  regular, 
it  consists  of  the  following  succession  of  rocks:  Hornblende  slate; 
ciystalline  bluish  limestone;  dark-colored  limestone,  calcareous  slate, 
quartzitic  slate,  and  mica  slate;  dike  of  diorite  or  diabase;  white  mar- 
ble; dark  slates;  limestone;  and  then  the  enormous  eruption  of  the 
trachyte.    This  rock  is  composed  of  large  crystals  of  sanidine  iu  a  flesh- 
color^  feldspathic  ground  mass,  inclosing  occasionally  crystals  of  horn- 
blende and  dark  mica. 

While  in  nearly  all  the  limestone  districts  of  Southeast  Nevada,  as, 
for  instance,  in  Cortez,  Mineral  Hill,  Eureka,  Reveille,  and  White  Pine, 
the  ore  occurs  in  the  form  of  irregular  aggregations,  no  matter  if  they 
are  defined  or  not  to  a  certain  extent  by  some  wall,  or  in  the  form  of 
impregnations  in  the  limestone — as  is  often  the  case  in  White  Pine — 
Panamint  district  carries  its  ore  in  the  much-desired  shape  of  veins,  or, 
to  use  the  common  pleonastic  expression,  in  true  fissure-veins.  I  pro- 
nounce them  veins,  for  the  following  reasons : 

1.  Their  croppings  can  be  traced  without  interruption  for  long  dis- 
tances. 

2.  There  is  a  well-defined  system  of  parallel  fissures. 
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3.  These  fissures  not  odIj  txaverse  the  limestone,  but  continue  through 
the  Blate. 

4.  They  intersect  the  country-rock  independent  of  the  strike  and  dip 
of  its  stratification. 

5.  The  ore  is  entirely  confined  to  the  gangue  between  the  walls  of  the 
veins.  In  no  instance  did  Mr.  Stetefiddt  find  even  a  trace  of  ore  in  the 
limestone.  Those  who  are  familiar  with  the  above-named  districts  in 
JSTevada  will  remember  how  the  limestone  teemed  with  little  croppings 
and  bunches  of  ore  of  most  irregular  shape. 

We  recognize  in  Panamint  district  one  main  system  of  veins,  whicb 
strikes  east  of  north  with  a  very  steep  dip  west  of  north,  to  which  be- 
long nearly  all  the  prominent  ledges,  and  then  a  suborclinate  system, 
the  veins  of  which  strike  west  of  north  and  dip  east  of  north.  Exam- 
ples of  the  fixst  system  are  the  Wonder,  Marvel,  and  Hudson  River ; 
of  the  second,  the  Esperanza  and  War  Eagle.  In  comparing  the  strike 
of  the  different  veins  of  the  main  system,  there  seems  to  be  at  first 
sight  great  confusion  and  irregularity ;  but  these  disappear  at  once,  as 
soon  as  we  take  into  consideration  their  relative  position  in  the  mineral 
belt.  The  fissures  of  the  main  system  do  not  run  in  straight  lines,  but 
in  curves.  At  the  extreme  west  end  of  the  belt,  they  have  a  course  of 
about  north  22^  east.  Proceeding  farther  east,  they  swing  more  and 
more  east  of  north,  reaching  nearly  due  east,  and  finally  sway  back  to 
a  northeast  course.  Keeping  this  in  mind,  we  ought  to  be  rather  aston- 
ished at  the  great  regularity  of  the  system. 

From  the  preceding  statements  it  will  be  seen  that  the  main  system 
of  veins  runs  nearly  parallel  with  the  course  of  Surprise  CatLon.  Hence 
the  gulches  which  intersect  the  slopes  of  the  mountain-sides  must  also 
cut  the  veins.  In  examining  theso  points  of  intersection,  we  find  that 
the  veins  are  more  or  less  disturbed  and  broken.  It  is  apparent,  also, 
that  these  gulches  owe  their  existence  to  eruptive  forces.  On  the  south 
slope  of  the  caiion  we  find  also  fissures  with  crushed  limestone — ^for 
instance,  near  the  Esperanza — causing  a  break  in  this  vein. 

It  has  been  remarked  before  that  the  veins  are  not  confined  to  the 
limestone,  but  also  continue  through  the  slate.  When  they  enter  the 
slate,  however,  we  find  them  generally  split  up  into  several  branches, 
which  tx)ndition  is  best  illustrated  at  the  east  end  of  Stewart's  Wonder. 

Another  peculiarity  of  the  district  is  the  occurrence  of  branch  veins, 
which  dip  very  flat,  are  sometimes  much  more  developed,  and  carry 
richer  ore  than  the  main  vein.  This  case  is  well  illustrated  in  Jacob's 
Wonder. 

There  is  scarcely  a  mining-district  where  more  continuous  and  bolder 
croppings  are  found  than  in  Panamint.  In  mounting  the  ridges  on 
either  side  of  Surprise  Canon,  the  whole  system  of  veins  lies  spread 
before  the  observer  like  a  huge  map.  These  crop(Hngs  of  compact 
quartz  vary  in  width  from  a  few  inches  to  20  feet,  and  even  more,  and, 
being  less  destructible  than  the  country-rock,  often  project,  like  clifb, 
over  10  feet  above  the  ground.  They  carry  rich  ore  in  continuance  over 
long  distances,  but  are  also  barren  for  long  distances. 

The  gangue  of  the  veins  is  a  hard  compact  quartz,  laminated  in  thick 
layers  parallel  to  the  walls.  The  only  exception  to  this  rule  was  found 
in  the  Sunrise,  situated  at  the  extreme  east  end  of  the  mineral  belt. 
Here  a  great  part  of  the  quartz  is  spongy,  the  cavities  often  filled  with 
crystals  of  quarts.  In  this  mine  also  calc-spar  is  found  in  the  gangue, 
which  has  not  been  observed  anywhere  else  in  the  district. 

The  predominant  silver-bearing  mineral  which  gives  the  ore  its  value 
is  a  rich  silver  fahlore.    It  appears  entirely  undecomposed  very  close  to 
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the  sariace.  In  many  places,  however,  we  find  it  changed  to  stetefeldt- 
ite — ^tbat  ia,  a  oombuiation  of  antimoniates  of  copper,  lead,  iron,  and 
zinc,  with  solphmet  of  silver  and  water.  Where  this  mineral  makes 
its  appearance  it  is  accompanied  by  the  bine  and  green  carbonates  of 
copper.  Moeh  less  frequently  we  find  silver-glance,  chloride  of  silver, 
and  native  silver.  These  latter  minerals  are  predominant  only  in  one 
mine — ^tbe  Sanrise.    Of  the  base  minerals  we  find  blende  and  galena. 

As  a  general  rule,  the  silver-bearing  minerals  are  not  finely  dissemi- 
nated throQgh  the  qnartz,  bat  form  visible  grains,  from  the  size  of  a  pin* 
head  to  a  large  pea,  and  occasionally  much  larger.  The  ore  occurs  also 
in  pay -streaks  parallel  to  the  walls  of  the  vein.  Both  these  character- 
istica  make  it  very  easy  to  assort  the  pay-ore  from  the  low-grade  ore 
and  barren  quartz.  The  ore  in  the  Snnrise  is  the  most  prominent  ex- 
ception to  this  rule,  as  the  8X)ongy  qnartz  contains  the  silver-bearing 
minerals  finely  impregnated. 

The  ores  of  Panamint  are  of  very  high  grade,  as  the  following  assays 
for  olver  show : 

Per  ton. 

Para  fahlore  from  Stewart's  Wonder $919  57 

Fint-dass  ore  from  Stewart's  Wonder 215  19 

ATenge  of  pay-etreak  from  incline  of  Stewart's  Wonder 63  24 

,  Seleetid  fltst-olass  ore  from  Jacob's  Wonder 343  11 

Low-grade  ore  from  Jacob's  Wonder 12  56 

Eich  ore  from  oroppings  of  Wvoming 609  47 

ATeiapeofpay-streak  from  Little  Chief 84  82 

Ore  with  blende  and  salena  from  Little  Chief 59  69 

Oie  from  pay-etreak  from  Hemlock 197-91 

Ore  from  pay-streak  from  Harrison 152  33 

ATcragp  of  pay-streak  from  upper  cat  of  Hudson  River 80  10 

It  may  be  safe  to  intimate  the  value  of  ore  from  the  pay-streaks  of 
these  mines  to  be  from  $75  to  $100  per  ton.  But  much  higher  grades 
could  be  selected  should  this  be  desirable; 

In  reviewing  these  assays,  and  estimating  the  percentage  of  fahlore 
contained  in  the  different  samples,  Mr.  Stetefeldt  concludes  that  the 
miDeral  belt  carries  much  richer  fahlore  to  the  south  than  to  the  north. 
Indeed,  the  ore  found  in  Narboe  Gallon,  north  of  Surprise  Canon,  be- 
comes more  base,  showing  more  lead-minerals  and  a  fahlore  richer  in 
copper,  but  poorer  in  silver. 

In  connection  with  the  above-stated  facts,  is  also  to  be  remarked  that 
the  slate  seems  to  have  considerable  influence  upon  the  distribution  of 
the  ore  in  the  veins.  All  the  extensive  ore-chimneys  are  found  in  the 
limestone,  and  wherever  a  vein  nins  deep  into  the  slate  the  croppings 
soon  become  barren.  There  are  some  veins  cropping  in  the  slate  alone 
which  show  no  trace  of  ore. 

The  croppings  of  the  veins  show  ore-chimneys  of  great  extent,  mens- 
oring  on  the  prominent  veins  from  300  to  GOO  feet  in  length.  From  ob- 
servations made-in  the  gnlches  which  intersect  the  veins,  one  is  led  to 
believe  that  the  dip  of  these  ore-chimneys  will  be  east  of  north.  An- 
other reason  which  confirms  this  opinion  is  that  the  linfestoue  dips  in 
that  direction. 

It  is  to  be  regretted  that  so  little  has  been  done  in  regard  to  the  de- 
velopment of  the  mines  in  depth.  And  it  is  to  be  regretted  still  more 
that  the  most  important  developments  show  nothing  favorable,  and  this 
has  evidently  deterred  the  prospectors  from  continuing  their  explora- 
tions. 9?hese  explorations  have  in  some  cases  been  started  at  the  wrong 
place,  in  others  on  inferior  mines,  and  in  others  with  lack  of  judgment. 
In  considering  the  magnificent  geological  formation  of  Surprise  Canon, 
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the  regalarity  of  the  grand  system  of  parallel  veins,  the  nniform  char- 
acter of  the  silver-bearing  mineral  in  this  system,  the  extensive  ore- 
chimneys  exposed  on  the  surface,  the  presence  of  an  emptive  rock — 
T^hich  is  highly  favorable  to  the  formation  of  mineral  deposits— in  close 
proximity  to  the  mineral  belt,  Mr.  Stetefeldtis  confident  that  these  veins 
will  continue  in  depth,  and  also  that  the  ore  will  continae  in  depth,  and 
very  likely  of  similar  richness  to  that  found  at  the  sur£Eioe. 

The  following  two  are  among  the  principal  and  most  characteristic 
veins  of  the  district. 

The  remarkable  vein  called  the  Wonder  has  been  located  on  the  north 
slope  of  Surprise  Gafion,  for  a  distance  of  5,250  feet,  and  its  Croppings, 
intersecting  Woodpecker,  Jacob's  Wonder,  and  Stewart's  Wonder  gulches, 
canbe  trac^  nearly  5,000  feet  The  most  valuable  of  theclaimsare  Jacob's 
Wonder  and  Stewart's  Wonder,  which  are  separated  by  the  Challenge 
claim  of  750  feet.  The  croppings  of  Jacob's  Wonder  striking  nearly  west- 
east,  with  a  dip  to  the  north  of  80^,  run  over  the  ridge  between  Wood- 
pecker and  Jacob's  gulch,  intersect  the  latter,  and  extend  to  the  summit 
of  the  ridge  between  Jacob's  and  Stewart's  gulch.  In  Jacob's  gulch  (425 
feet  above  Bain's  camp)  we  observe  a  slight  break  in  the  vein.  To  the 
west,  the  croppings  extend  up  the  steep  mountain  to  its  summit,  a  height 
of  500  feet  above  the  gulch,  the  maija  vein  being  joined  near  the  summit 
by  a  south  branch  vein  15  to  20  feet  in  width.  These  croppings  vary  ' 
considerably  in  width,  and  are  mostly  barren.  The  ore-chimney  lies 
east  of  the  gulch.  Here  we  find  the  croppings  of  the  main  vein  to 
cojQtinne  east  in  a  width  of  from  4  to  6  feet,  falling,  however,  in  places 
considerably  below  these  dimensions.  South  of  the  main  vein  is  a 
branch  vein  from  10  to  12  feet  wide,  which  dips  35^  north.  In  the 
gulch  both  croppings  come  together,  and  form  an  enormous  mass  of 
quartz,  20  to  25  feet  wide.  This  branch  does  not  continue  west  of  the 
gulch,  but  can  be  traced  east  nearly  to  the  Ghallenge  claim.  On  ac- 
count of  the  topography  of  the  hill,  the  croppings  of  the  branch  vein 
diverge  to  the  east  from  the  croppings  of  the  main  vein.  At  the  same 
time  they  diminish  in  width  to  about  3  feet.  Both  croppings  show  good 
ore  for  about  500  feet.  The  branch  vein,  however,  shows  much  more 
ore  than  the  main  vein,  and  contains  pay-streaks  several  feet  wide.  Ko 
work  has  been  done  on  the  main  ledge.  On  the  branch  f475  feet  above 
Bain's  camp)  an  incline  55  feet  long  has  been  sunk  to  tne  foot-wall  of 
the  main  ledge,  but  without  penetrating  further.  This  incline  shows 
barren  quartz  at  its  bottom.  But  the  Mexicans  who  did  the  Tiork 
have  done  it  without  sense.  Instead  of  going  down  on  the  foot-wall 
they  ran  the  incline  through  the  quartz  near  the  hanging  wall,  and 
after  a  while  left  it  altogether  and  pushed  the  roof  of  the  incline  in 
imestone,  probably  to  get  easier  work.  A  few  cuts  west  of  the  incline 
show  very  rich  ore.  There  is  another  break  in  Stewart's  gulch,  and  the 
disturbance  here  is  much  greater  than  in  Jacob's  gulch,  (same  altitude 
as  Bain's  camp.)  Ko  croppings  appear  in  the  gulch  to  the  west  opposite 
the  Stewart's  Wonder  croppings :  they  are  found  again,  however,  some 
distance  to  the  north,  in  the  Ghallenge.  Stewart's  Wonder  claim  (1,500 
feet)  runs  northeast  from  the  gulch,  the  vein  taking  here  a  northeast 
course.  The  croppings  show  very  prominent,  and  from  4  to  7  feet  wide, 
nearly  to  the  top  of  the  ridge,  where  an  incline  has  been  sunk.  In  the 
gulch  the  quartz  is  peifectly  barren,  but  higher  up  an  ore-chimney  com- 
mences, which  I  estimate  to  be  350  to  500  feet  long.  Near  the  incli  ne  (530 
feet  above  Bain's  camp)  to  the  northeast,  dark-colored  limestone  and  slate 
commence,  and  the  vein  splits  into  three  distinct  branches,  which  carry 
for  some  distance  very  good  ore,  but  become  barren  in  the  slate.    The 
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iDcline,  about  20  feet  deep,  sank  on  one  of  these  branches,  shows  near 
the  surface  a  ledge  5  to  6  feet  wide,  dipping  northwest,  with  a  pay-streak 
2  feet  wide,  the  rest  being  barren  quartz.  Lower  down  a  wedge  of 
limestone  separates  the  pay -streak  from  the  barren  quartz,  and  at  the 
same  time  the  pay-streak  widens  considerably  over  3  feet. 

l^ext  to  the  Wonder,  the  Marvel,  located  on  the  south  slope  of  Surprise 
Caiion,  is  the  most  prominent  vein  of  the  district,  and,  if  we  consider  the 
Surprise  to  be  on  the  same  vein,  the  Marvel  is  nearly  as  extensive  in 
length  as  the  Wonder.  Marvel  gulch  is  the  deepest  and  longest  of  the 
intersections  on  the  south  slope  of  Surprise  Caiion.  The  formation  here 
is  less  regular,  and  the  disturbances  greater,  than  inother  gulches. 

The  croppings  of  the  Marvel  exposed  in  the  gulch  are  huge  and  ex- 
ceedingly barren.    Near  the  summit  to  the  east  I  measured  them  and 
found  a  width  of  20  feet.    On  the  summit,  (1,700  feet  above  Rain's 
camp,)  however,  they  split  up  into  a  number  of  thin  stringers  inter- 
sected by  barren  little  cross-veins.     Descending  a  short  (Hstance  to 
the  head  of  Little  Ghief  gulch,  the  Wyoming  claim  commences.    Here 
we  find  very  rich  croppings,  (1,600  feet  above  Bain's  camp,)  fh)in  5  to  6 
feet  wide.    These  croppings  continue  ore-bearing  to  the  northeast,  but 
only  in  a  width  of  2  to  3  fieet,  over  the  next  ridge,  which  divides  Little 
Chief  from  Stem's  gulch.    The  length  of  this  ore-chimney  is  estimated 
to  be  from  300  to  350  feet.    A  short  distance  below  the  ridge,  (1,600  feet 
above  Bain's  camp,)  at  the  northeast  end  of  the  ore-chimney,  a  tunnel 
about  100  feet  long  has  been  run  in  a  southwest  direction  on  the  ledge. 
This  tunnel  shows  for  about  20  feet  from  its  mouth  a  streak  of  rich  ore, 
6  to-8  inches  wide.    In  progressing  farther  southwest  the  vein  widens 
to  3  feet.  During  this  whole  distance  the  quartz  is  mostly  barren.   Above 
the  tunnel  are  ^Id  croppings.    In  the  vicinity  of  the  tunnel  the  lime- 
stone is  dark-colored,  and  to  the  northeast  we  find  slate.    This  accounts 
for  the  barren  nature  of  the  vein  in  the  tunnel.    The  Wyoming  croppings 
appear  again  on  the  ridge  on  the  other  side  of  Stem  gulch,  but  are  bar- 
leu  and  split  up. 

From  the  topographical  description  of  Surprise  Caiion,  it  will  be  evi- 
dent that  a  splendid  opportunity  is  offered  to  open  the  mines  by  tunnels. 
Apart  from  other  advantages,  this  would  save  the  expense  of  con- 
structing expensive  tramways  and  roads  for  the  conveyance  of  the  ore 
and  supplies. 

The  Panamint  ore  is  admirably  suited  for  amalgamation,  but  it  must 
first  be  roasted. 

In  conclusion,  Mr.  Stetefeldt  remarks  that  it  is  rarely  the  good 
fortune  of  a  mining  engineer  to  form  so  favorable  a  judgment  of  an 
entirely  undeveloped  district  as  he  feels  justified  in  expressing  in  rcjgard 
to  the  mines  of  Panamint  district. 

Operations  of  leading  mines  of  Inyo  County,  California,  1874. 

Cerro  Oordo  district — ^Name  of  mine.  Union  and  Guadalupe ;  own- 
ers, M.  W.  Belshaw  &  Co.,  and  V.  Beaudry ;  number  of  miners  emploved, 
65 ;  miners'  wages  per  day,  $4 ;  cost  of  sinking  per  foot,  from  $2  to  $25 ; 
cost  of  drifting  per  foot,  from  82  to  $25 ;  cost  of  stoping  per  ton,  about 
$1 ;  cost  of  mining  i)er  ton  extracted,  from  80  to  87 ;  cost  of  smelting 
per  ton,  $18;  company  or  custom  mill,  company  smelting-fumace; 
number  of  tons  extracted  and  worked,  50  daily;  average  yield  per  ton, 
30  per  cent,  silver-lead  bullion ;  percentage  suli)hurets  of  lead,  20;  total 
bullion-product,  15  tons  daily. 

lieported  by  J.  L.  Porter,  superintendent. 
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THE  SOUTHERN  COUNTIES. 

The  iDiDing-coQuties  of  Soath^m  California  are  Kern,  San  Diego, 
San  Bernardino,  and  San  Luis  Obispo, .  the  first  four  possessing  dis- 
tricts in  which  vein-mining  on  ledges  of  gold-bearing  quartz  forms  the 
principal  mining-interest,  and  the  latter  possessing  promising  qaick- 
silver-mines  of  recent  discovery,  and  still  in  an  undeveloped  condition. 
The  counties  of  San  Diego,  Los  Angeles,  and  San  Bernardino  all  con- 
tain placers,  but  owing  to  the  want  of  water  none  are  worked  on  the 
extensive  system  pursued  in  the  central  portion  of  the  State.  The  dis- 
covery of  gold  was  made  in  Los  Angeles  County,  near  the  mission  of 
San  Fernando,  as  early  as  1812,  and  in  1828  gold  was  shipped  from  the 
port  of  San  Diego.  It  was,  however,  the  policy  of  the  padres  who  con- 
trolled the  missions  to  suppress  the  knowledge  of  the  existence  of  gold, 
and  it  was  not  till  Marshall's  discovery  at  Coloma,  in  1847,  that  the 
knowledge  became  pubUc. 

Kern  County. — ^Feeling  convinced,  by  the  accounts  reaching  me  from 
various  quarters,  that  the  mining-industry  of  this  county,  long  subjected 
to  great  depression,  would  find  in  its  quartz-lodes  a  new  basis  of  pros- 
perity, I  desired  to  visit  the  region  in  person,  and  was  able  in  the 
summer  of  1874  to  satisfy  this  wish  for  the  first  time,  though  under 
circumstances  of  too  great  haste,  to  permit  a  thorough  survey  of  more 
than  one  or  two  lo<^ities.  Since  my  visit  the  railroad  extending 
southward  from  Lathrop  has  been  finished  to  Bakersfield,  which  is  the* 
point  of  departure  for  Havilah,  the  county«8eat  of  Kern  County,  forty-five 
miles  distant.  The  road  constituting  the  main  route  via  Havilah  to 
Kernville,  and,  I  believe,  to  Panamintand  othecdistrictseastof  the  Sierra, 
ascends  at  first  gradually  out  of  the  great  basin  in  which  Bakersfield 
lies — ^the  southern  termination,  in  fact,  of  the  vast  interior  plain  of  Cal- 
ifornia. In  the  distance  may  be  distinguished  the  sheeny  surfaces  of 
Tulare  and  Kern  Lakes — immense  puddles,  apparently,  without  defined 
banks.  Beyond  them  is  the  blue  outline  of  the  Coast  range,  and  to  the 
east,  in  impressive  neighborhood,  rise  the  summits  of  the  Sierra,  less 
lovely  with  forests  and  snowy  crests  than  the  peaks  that  look  down 
upon  the  Hetch-Hetchy  or  the  Yosemite,  but,  on  the  whcde,  not  deficient 
in  grandeur.  Southward  the  two  great  ranges  draw  together,  foiining 
a  bar  of  purple  mountains  across  the  plain.  Through  one  of  the  clefts 
in  this  barrier  runs  the  road  to  Los  Angeles.  The  road  bears  south- 
eastward, climbing  toward  the  Sierra  and  leaving  behind  the  broad 
yellow  valley  with  the  green  oasis  of  Bakersfield  and  the  verdant  lines 
of  willow  and  cottonwood  that  mark  the  distant  rivers. 

Th9  mountains  improve  somewhat  on  nearer  acquaintance.  True, 
the  foot-hills  are  barren  and  brown,  but  as  we  advance  we  come  occa- 
sionally on  cosy  little  ranches  nestled  by  the  mountain-streams,  and  at 
last  we  ascend  into  regions  of  oak  opening  and  pine  forest.  Far  glimpses 
of  the  precipitous  ca£ion  of  Kern  Biver  give  hints  of  a  grandeur  of 
scenery  confirmed  by  views  obtained  from  many  a  grade  and  divide  on 
the  way. 

Havilah  is  a  pleasant  town,  once  prosperous,  and  now  suffering  a  sad, 
I  trust  only  a  temporary,  rel|pse ;  but  there  are  good  quartz-mining 
districts  in  the  mountains  around  the  place,  and  it  is  not  impossible  that 
Havilah,  in  the  general  revival  of  industry  which  seems  likely  in  this 
county,  may  assume  its  ancient  importance.  Its  location^  on  the  high- 
way to  Kernville  and  the  new  districts  beyond  the  range,  is  a  point  in 
its  favor. 

One  of  the  best  mines  now  actively  worked  in  the  county  is  the  Bright 
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Star,  at  Piute,  about  eighteen  miles  from  Ha\ilah.  It  is  owned  by  tbe 
Babten  Brothers,  who  extracted  from  it  daring  tbe  year  ending  June 
30, 1874,aboat  $110,000.  The  vein  is  said  to  be  narrow  bat  rich, carrying 
quartz  staiaed  with  coi>per  and  heavily  charged  with  arsenical  pyrites. 
It  courses  north-northeast  and  south-southwest,  and  dips  Roath  about 
85^  in  a  country-rock  of  slate.  The  qaartz  yields  in  the  mill  by  battery- 
amalgamation  from  $15  to  $75  per  ton.  The  mine  is  opened  to  the 
depth  of  300  feet,  and  employs  thirty  men,  at  wages  of  8100  \yeT  month. 
The  mill  contains  10  stamps,  of  750  pounds  each,  and  is  not  believed  to 
effect  a  complete  extraction.  The  arsenical  pyrites,  assaying  up  to  $700 
per  ton,  are  partially  caaght  and  concentrated  by  two  Hendy  concen- 
trators, after  which  they  are  roasted  and  amalgamated — with  what 
metallurgical  success  I  did  not  learn.  It  is  too  cold  in  this  district  to 
wasb  blankets,  the  altitude  being  9,000  feet,  or  2,000  feet  above  Havilah. 
I  believe  the  same  cause  hinders  the  steady  working  of  the  mines,  though, 
with  a  mine  as  fiir  advanced  undergroand  as  the  Bright  Star,  and  with 
proper  foresight  and  outlay  in  the  accumulation  of  supplies,  the  climate 
will  not  cause  serious  interruption. 

About  eighteen  miles  beyond  Havilah,  on  the  main  road,  is  the  town 
of  Kemville,  once  known  to  pioneers  as  Whiskey  Flat.  It  is  pictur- 
esquely situated  by  the  rushing  stream  of  !Eem  River,  in  the  banks  and 
bars  of  which,  and  along  numerous  small  mountain-gulches  tributary  to 
it,  placer-mining  was  rife  and  profitable  in  that  period,  a  score  of  years 
ago,  fondly  called  ^< early  times"  by  the  fast-living  population  of  the 
Pacific  coast.  Only  a  few  diggings,  on  a  small  scale,  remain  to  bear  wit- 
ness to  the  golden  traditions  of  the  past  The  present  hope  of  Kemville 
lies  in  quartz,  and  particularly  in  a  mammoth  vein  known  as  the  Sumner 
or  Big  Blue. 

This  vein  has  been  traced  for  some  two  miles  in  the  hills  on  the  north 
side  of  Kern  Siver,  and,  aiter  much  negotiation  and  some  litigation,  the 
ownership  of  11,300  feet  of  claims  upon  it  is  now  vested  beyond  dispute 
in  the  Sumner  Company,  the  principal  stockholders  of  which  are  Senator 
J.  P.  Jones  and  Messrs.  Burke  and  Strong.  The  two  latter  reside  at 
tbe  mine. 

The  patents  of  the  Sumner  Company  cover  on  this  vein  the  following 
claims : 

Fwt. 

Beyond  tbe  north  extension  of  the  Samner 3,000 

The  north  extension  of  the  Samner 1,200 

The  Samner 1,200 

From  the  Samner  to  the  Big  Blae 1,800 

The  Bijc  Blae 2,600 

The  Nelly  Dent 1,500 

Giving  a  total  of 11,300 

These  figures  are  not  taken  from  the  patents  themselves,  but  I  believe 
they  are  correct.  The  company  owns,  in  addition,  six  small  cross- veins 
or  feeders,  which  have  been  worked  to  some  extent  by  former  possessors, 
and  found  very  rich,  at  least  in  spots. 

The  value  of  the  main  lode  lies  in  its  great  size  and  the  vast  amount 
of  good  milling-rock  which  it  can  furnish.  The  principal  mine  upon  it 
at  present  is  tJ^e  Sumner.  In  this  mine^  found  the  lode  underground 
to  be  84  feet  between  walls.  Tbe  hanging  wall  is  granite,  the  foot- wall 
is  slate,  between  which  and  the  vein  lies  a  zone  of  clay  15  feet  in  thick- 
ness. Of  the  84  feet  of  quartz,  42  feet,  in  two  zones  or  pay-streaks  of 
35  feet  and  7  feet,  respectively,  consist  of  pay-rock.  The  narrower  zone 
is  the  richer,  but  the  average  yield  of  the  whole  material  in  the  two  is 
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about  $18.  At  the  other  end  of  the  vein,  on  the  extension  known  as 
the  Nelly  Dent,  the  vein  is  200  feet  wide  between  walls,  bnt  carries 
wholly  low-grade  ore,  yielding,  say,  up  to  $10  or  $12  per  ton. 

The  Sumner  is  opened  by  an  adit  and  cross-cuts  146  feet  below  the 
highest  snrface-croppings.  Two  shafts  are  being  continued  below  the 
tunnel  to  open  a  new  level  below.  The  richest  ore  in  the  upper  level 
has  been  removed,  so  far  as  the  ground  is  open,  but  a  large  amount  of 
lower  grade  is  still  standing,  and  there  are  some  15,000  tons  of  third- 
class  ore  ($12  to  $15  per  ton)  lying  on  the  stulls  in  the  mine.  This  can 
be  treated  with  protlt  when  the  new  mill  is  completed,  as  will  be  seen 
by  estimates  given  below. 

The  mills  are  situated  on  the  bank  of  Eem  Biver,  about  half  a  mile 
from  the  mine.  Hauling,  by  a  good  road  and  on  a  down  grade,  oosts 
but  a  few  cents  per  ton.  The  old  mill  is  the  only  one  running,  as  tiie 
new  one  is  not  yet  finished.  The  old  Sumner  Mill  contains  16  stamps, 
of  650  pounds,  dropping  7  to  8  inches  85  times  per  minute,  and  crushing 
20  tons  of  quartz,  or  1.19  tons  per  horse-power,  daily — a  moderate  effi- 
ciency. The  discharge  is  very  high.  For  screens,  wire-doth,  50  meshes 
to  the  inch,  is  employed,  and  greatly  preferred  to  punched  Bussia  iron. 
The  mortars  are  cast  for  a  fore-and-aft  discharge,  but  the  rear  opening 
is  closed  with  a  plank  plated  with  copper.  This  catches  a  good  deal  of 
amalgam,  and  can.  be  very  easily  removed  and  cleaned.  On  the  other 
hand,  the  decrease  thus  caused  in  the  area  of  discharge  may  possibly 
be  the  reason  that  the  capacity  of  the  mill  is  rather  low.  The  wire 
screens  in  front  are  not  over  six  inches  high,  and  are  set  about  nine 
inches  above  the  dies.  This  again  hinders  the  maximum  discharge, 
though  it  is  favorable  to  the  amalgamation  within  the  battery.  The 
stamps  are  fed  by  hand. 

The  quartz  is  bluish  and  charged  with  arsenical  pyrites.  The  snl- 
phurets  are  separated  in  Hendy  concentrators,  of  which  there  are  two, 
receiving  the  battery-pulp  firom  the  sixteen  stamps.  This  number  is 
not  sufficient.  The  concentrators  have  to  work  too  much  material  in  a 
given  time ;  and  the  use  of  two  other  concentrators  below  these  two, 
for  a  second  treatment  of  the  tailings  of  the  latter,  does  not  relieve  the 
case.  In  fact,  the  second  concentration  has  but  little  effect.  Keither 
the  bulk  nor  the  rate  of  work  having  been  substantially  changed,  the 
greater  part  of  the  tailings  escaping  from  the  first  machines  passes 
through  the  second,  to  be  thrown  irrevocably  into  the  river.  One  Yar- 
ney  pan  and  settler  work  the  sulphurets,  which  are  said  to  yield  $65 
per  ton. 

The  water-power,  which  is  abundant  and  convenient,  is  furnished  by 
a  flume,  giving  a  fall  of  28  feet.  It  is  utilized  by  a  41-inch  turbine 
with  central  discharge. 

Close  by  the  old  mill,  the  site  and  foundations  of  the  new  one  were, 
at  the  time  of  my  visit,  the  scene  of  busy  activity.  This  mill  (by  the 
present  time  flEir  advanced  toward  completion)  is  to  be  the  largest,  and 
in  many  respects  the  best,  in  the  State.  The  batteries  are  to  contain 
80  stamps,  standing  in  one  continuous  row — five  stamps  to  each  battery ; 
the  weight  to  be  750  pounds  and  the  maximum  speed  90  drops  per 
minute — a  combination  which  promises  the  highest  efficiency,  if  ade- 
quate discharge  is  provided.  The  machinery  is  furnished  by  Booth  & 
Co.,  of  San  Francisco,  the  leading  manufacturers  of  the  country  iu  this 
line.  1  had  the  opportunity  to  inspect  some  of  it  at  the  railway-station  of 
Delano,  and  found  it  to  be,  as  might  have  been  expected,  of  the  most 
improved  patterns  and  substantial  workmanship.  The  cost  of  tlie  ma- 
chinery for  such  a  mill  would  probably  be  about  $30,000  coin  at  San 
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FrauciscOy  and,  adding  the  expense  of  freights,  grading,  fonndatious, 
and  buildings,  I  infer  that  the  mill  will  cost  from  $80,000  to  $100,000. 

The  process  is  to  be  the  same  as  that  now  followed  in  the  old  mill, 
except  that  there  .is  to  be  a  Hendy  concentrator  to  every  battery  of  five 
stamps,  and  probably  no  second  concentration.    The  tailings  from  tbe 
Uendy  concentrator  will  be  allowed,  so  far  as  I  could  learn,  to  ran  oil' 
into  Kern  Biver  and  be  lost.    This  is  tbe  only  great  mistake  which  I  ob- 
served in  the  plan  of  working.    It  is  partly  explained  by  the  confined 
space  on  the  river-bank  available  for  a  mill-site,  bat  that  difficolty  is 
one  which  need  not  have  been  considered  insnperable.  It  is  trae  that  a 
larger  area  between  the  mill  and  the  river  would  afford  a  more  con- 
venient opportunity  to  save  tailings  or  treat  them  more  thoroughly  be- 
fore allowing  them  to  escape;  and  it  is  also  trae  that,  as  the  mill  is  now 
located,  tbe  rise  of  the  river  would  be  likely  to  sweep  away  accumula- 
tions of  tailings.    But  I  cannot  believe  that  these  considerations  dic- 
tated the  plan  of  throwing  the  tailings  away.    It  is  more  probable  that 
the  intention  was  from  the  beginning  to  rush  through  the  mill  large 
quantities  of  quartz,  at  small  cost  for  working,  get  out  what  gold  could 
be  obtained  by  simple  and  easy  means,  and  get  rid  of  the  rest  as  soon 
as  possible.    The  old  Benton  Mills,  on  the  Mariposa  grant,  of  which 
Asbbnmer,  I  believe,  once  said  that  they  worked  more  cheaply  and 
more  wastefully  than  any  others  in  the  State,  were  planted  on  tbe 
banks  of  the  Merced  precisely  as  the  mills  of  the  Sumner  Company  are 
planted  on  the  banks  of  Kern  Eiver.    There,  as  here,  the  tailings  were 
incontinently  hurried  down-stream,  out  of  the  way ;  but  there  it  could 
at  least  be  said  that  the  ore  usually  treated  was  not  full  of  sulphurets, 
▼bile  here  it  is  rich  arsenical  pyrites  that  inevitably  escapes  from  the 
basty  operation  of  the  Hendy  machines.     Sooner  or  later  this  company 
^Ul  save  its  tailings,  either  in  bulk  or  in  some  partly-concentrated 
form,  to  the  tangible  advantage  of  its  exchequer. 

The  power  of  the  new  mill  is  to  be  supplied  by  tbe  ample  flume  now 
in  use,  and  will  be  utilized  by  a  Lefl'el's  American  double  turbine,  48 
ioches  in  diameter,  which  will  furnish  a  little  over  200  horse-power. 
Tbe  power  developed  by  the  fall  of  the  stamps  will  be  about  109  horse- 
power, and  the  remainder  of  the  motive-power  will  be  available  for 
overcoming  the  friction  of  gearing,  driving-pans,  settlers,  and  concen- 
trators, &c.  with  an  ample  margin  for  contingencies. 

Hr.  Charles  Strong,  (well  known  as  the  manager  of  the  Grould  and 
Garry  mine,  on  the  Comstock  lode,  in  its  days  of  glory,)  one  of  the 
resident  owners  of  this  property,  calculates,  from  the  data  acquired  by 
actoal  experience  here,  that  $3  per  ton  will  cover  all  the  expenses  of 
mining,  hauling,  and  milling  in  the  new  mill.   The  paper-estimate,  with-  * 
OQt  allowance  for  unforeseen  expenses,  brings  the  cost  as  low  as  $2.50 
per  ton.    This  is  surprising,  but  neither  incredible  nor  unprecedented. 
It  must  be  remembered  that  the  cost  of  mining  is  very  small  in  a  vein 
80  enormous  and  at  depths  so  trifling,  while  the  treatment  of  the  quartz 
in  a  mill  run  by  water,  provided  with  every  labor-saving  improvement, 
and  expressly  intended  to  work  on  the  large  scale,  woidd  naturally  be 
unusually  cheap.    Similar  results  have  been  obtained  in  Australia ;  and 
low  as  Mr.  Strong's  estimate  appears  to  be,  I  see  no  ground  for  doubt- 
ing it.    Of  course  it  does  not  include  interest  on  capital  or  general  ex- 
penses; but,  on  the  other  hand,  these  items  will  be  much  smaller  per 
ton  of  ore  treated  in  a  mill  crushing  at  least  100  tons  per  day  than  in  a 
smaller  establishment    In  a  word,  the  Sumner  Company  is  making  the 
most  of  every  natural  advantage  offered  by  the  property  itself,  and 
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addiDg  the  very  great  advantage  of  operating  on  a  large  scale,  with 
adequate  means. 

The  old  lG*8tamp  mill  is  said  to  have  earned  between  $100,000  and 
$200,000  profits,  which  have  been  swallowed  op  in  purchases,  improve- 
ments, and  litigation.  The  new  mill  is  paid  for  by  an  assessment,  which 
is  scarcely  more  than  a  commercial  advance  on  the  valne  of  ore  already 
mined. 

8an  Diego  County. — ^This  is  the  most  southerly  county  of  the  State. 
Ledges  of  gold-bearing  quartz  were  discovered  and  worked  on  a  small 
scale,  on  the  Wolfskill  ranch,  thirty-five  miles  northwest  of  San  Diego, 
between  1860  and  1864,  but  the  yield  is  not  supposed  to  have  been 
greater  than  $100,000.  It  was  not  until  the  discovery  of  the  Washing- 
ton ledge,  in  the  Julian  district,  on  the  22d  of  February,  1870,  that  this 
could  be  considered  a  successful  mining-region.  Soon  after  the  discov- 
ery of  gold  the  owners  of  the  Cuyamaca  ranch  attempted  to  float  their 
grant  over  the  mining-district,  and  for  four  years  contested  the  claim, 
until  the  case  was  finally  disposed  of  by  the  Land  Department,  and  de- 
cided in  favor  of  the  miners  in  July  last.  This  questioi;  of  title  has 
been  the  means  jof  keeping  out  all  foreign  capital.  The  first  discoverers 
were  inexperienced,  and  yet  so  rich  were  the  mines  that  they  have  con- 
tinued to  be  developed.  The  history  of  the  mining-section  is  peculiar, 
from  the  fact  that  the  development  has  been  done  entirely  from  the  pro- 
ducts of  the  mines  themselves,  and  bullion  to  a  very  large  amount  taken 
out.  With  the  settlement  of  the  Cuyamaca  case  the  introduction  of 
capital  commenced,  and,  with  the  experience  gained  by  those  now  there, 
we  may  look  for  a  largely  increased  production  of  the  precious  metals 
from  this  county.  At  this  time  there  are  more  than  twenty  well-defined 
gold-mines,  of  which  eleven  have  proved  to  be  of  great  value,  and  there 
are  not  less  than  seventy-five  stamps  running  in  the  Julian  and  Banner 
districts. 

The  Chariot  is  the  leading  mine  of  the  county.  It  has  been  de- 
scribed in  former  reports.  The  old  shaft  on  the  large  vein  is  now  150 
feet  deep.  The  ore  in  this  part  of  the  mine  was  not  very  good  j  a  drift 
wa«  run  to  the  eastward,  to  the  "  Joker"  ledge,  where  very  nch  rock 
was  struck.  The  ledge  is  very  small,  being  only  6  or  8  inches  wide. 
The  new  shaft  on  the  main  ledge  is  about  180  feet  deep ;  it  is  600  feet 
north  of  the  old  one.  In  this  new  shaft  there  is  said  to  be  ore  as  rich 
as  that  in  the  Joker,  but  the  ledge  is  from  6  to  10  feet  wide.  There  are 
hoisting- works  at  both  shafts.  The'  mill  belonging  to  this  company  is 
four  miles  from  the  mine,  in  San  Felipe  Caiion.  It  is  a  10-stamp  mill  of 
improved  pattern,  with  copper  plates  and  five  of  Hendy's  conceiitrators. 

The  Eeady  Belief  mine  has  a  first-class  10-stamp  mill,  with  a  25-horse- 
power  engine.  This  mine  is  situated  in  a  peculiarly  advantageous  posi- 
tion for  working.  It  is  on  the  face  of  a  bluff,  and  tunnels  are  run  on  the 
ledge,  no  hoisting  being  necessary.  One  tunnel  is  in  150  feet,  one  200 
feet  and  another  150  feet,  all  on  the  ledge.  There  is  a  shaft  from  the  sur- 
face to  the  end  of  the  lower  tunnel,  110  feet  deep,  which  is  used  as  an 
ore-chute.  A  small  tram- way  was  built,  about  60  feet  long,  from  the 
mouth  of  the  lower  tunnel,  and  from  it  the  ore  is  dumped  about  30  feet, 
alongside  of  the  mill.  The  ledge  is  said  to  be  8  feet  in  width,  and  to 
average  $50  per  ton. 

Within  the  past  year  a  new  district  has  been  discovered,  which  is 
described  by  the  local  press  as  follows : 

The  Bladen  gold  and  silver  ledge  is  sitnated  near  the  summit  of  the  highest  foot-hills 
of  the  Coast  Range  MoantAins,  and  is  distant  ahoat  ei|^hty  miles  from  San  Diego  and 
fifteen  miles  northeast  of  Temecala.    The  mining-district  borders  on  the  San  Jacinto 
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PUiDA,  at  the  base  of  the  San  Jacinto  and  CoahaiH  Mountains.     It  is  twenty-fivo 
miles  firom  ^  Old  Grayback,"  the  highest  peak  of  the  San  Bernardino  Mountains.    The 
kdge  has  been  discovered  at  different  points  each  side  of  the  Bladen  mine  for  a  dis- 
tinee  oi  about  fourteen  miles,  and  bears  a  northwesterly  and  southeasterly  direction, 
fioUowini^  the  raose  of  hills  in  as  straight  a  line  as  may  be  in  the  direction  of  the  Julian 
mines  on  the  ■oath  and  the  San  Bernardino  Mountains  on  the  north.    Water  is  abun- 
dant at  the  mines,  and  is  said  to  run  in  the  San  Jacinto  Creek  during  the  year.    Oak 
timber  is  plentiral  enough  in  the  district  for  fuel,  and  will  supply  quartz-mills  for 
many  yean  to  eome ;  while  in  the  mountains,  from  fifteen  to  twenty  miles  distant, 
abandaiiee  of  fine  redwood  and  oadar  timber  of  the  best  quality  is  found.    The  Bladen 
ledge  has  been  opened  up  in  six  or  eight  different  places  by  shafts  sunk  only  a  few  feet 
in  depth.    The  deepest  snaft  is  about  50  feet,  in  which  the  ledge  is  solid  the  whole  dis- 
tance between  the  wall-rocks,  and  is  over  4  feet  in  width.    In  all  of  the  other  claims 
the  ledge  ayerages  oyer  6  feet  in  width  £rom  the  surface  down,  and  in  some  of  them 
much  more  than  this  width.    The  altitude  of  the  locality  is  about  500  feet  below  that 
of  the  Joliaii  district,  which  is  about  sixty-five  miles  distant.    The  character  of  the 
conntry  immediately  surrounding  the  Bladen  district  is  more  hilly  and  broken  than 
that  around  Julian. 

The  San  Diego  Union  of  January  7, 1875,  says : 

THe  bullion  shipment  from  the  mining-section  of  this  county  in  1874  comes  short  of 
vhas  was  expected  at  the  beginning  of  the  year.  The  uncertainty  as  to  the  decision 
in  the  grant  contest,  which  was  not  ended  until  recently,  preyented  the  deyelopment 
of  mines,  and  a  number  of  the  best  ore-producing  mines  were  engaged  for  seyeral 
months  in  sinking  on  their  leads.    The  total  bullion  shipment  from  our  quarts-mines 


IS  flitimated  at  9198,369.  There  has  also  been  shipped  hence  of  ^Id-dust,  chiefly 
from  the  Lawer  California  placers,  f37,964 ;  making  the  aggregate  shipment  of  bullion 
from  the  city  during  the  year  $231,353. 

San  Bernardino  County  is  the  largest  conn ty  in  the  State,  having  an  area 
of  23,472  square  miles.  The  population  is  less  than  5,000.  The  San  Ber- 
nardino range  of  moontains  divides  the  county  into  two  parts,  differing 
&om  each  other  in  topography,  climate,  and  nature  of  soil.  The  east- 
ern part  lies  within  the  Great  Basin,  or  valley  of  the  Colorado,  and  may 
be  said  to  be  worthless  agriculturally.  The  western  part  extends  from 
the  San  B^nardino  range  to  the  Los  Angeles  line,  indudiug  within  its 
boundaries  the  beautiful,  fertile  valley  of  San  Bernardino.  The  west- 
^n  dope  of  the  county  contains  an  area  of  about  two  thousand  square 
miles,  nearly  all  of  which  is  highly  fertile.  The  San  Bernardino  is 
divided  from  the  San  Gabriel  range  by  the  Gajon  Pass.  East  of  the 
San  Bernardino  range  the  vast  area  of  country  extending  to  the  Colo- 
rado is  a  barren  waste,  for  the  most  part  uninhabited,  and  almost  unin- 
babitable. 

Holcomb  Valley  and  Bear  Valley,  constituting  one  mining-district,  are 
^toated  near  the  junction  of  the  Coast  range  with  the  Sierra  Nevada. 
Hdcomb  is  a  small  valley,  about  8,000  feet  above  the  sea-level,  varying 
from  one  and  a  half  to  one  and  three-quarters  miles  in  width  by  about 
four  in  length.    The  entire  area  included  in  the  valley  does  not  proba- 
bly exceed  ten  square  miles.    Underlying  this  surface  are  the  placer- 
dq)0fiit8,  and  in  the  adjacent  hills  are  found  the  ledges  of  ore-bearing 
rock.    There  is  abundance  of  pine  timber  and  a  good  supply  of  water 
for  milling  and  sluicing  purposes.    The  mines  are  accessible  by  a  good 
vagon-road  running  through  the  mountains.    The  placer-mines  in  Hol- 
comb Valley  proper  have  been  worked  since  1860.    There  is  very  little 
drift  or  allavium,  the  gold  having  all  come  fix>m  ledges  near  by.    Men 
bave  also  been  working  for  some  time  on  narrow  but  very  rich  '^  string- 
ers," which  have  paid  well.    There  is  one  quartz-mill  in  the  valley,  bnt 
plaicer-mining  is  principally  carried  on  there.  The  ledges  in  Bear  Valley 
are  very  large.    One  ledge  is  about  60  feet  wide,  and  crops  out  for  over 
two  and  one-half  miles  from  10  to  60  feet  high.    No  work  of  any  conse- 
quence is  being  done  anywhere  on  this  ledge,  except  upon  the  property 
of  the  Bear  Biver  Gold-Mining  Company,  which  is  now  running  a  tun- 
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nel  iu  parallel  with  the  vein  at  a  place  where  the  mountain  breaks  off 
into  the  valley.  The  intention  is  to  cross-cut  to  the  vein.  This  tunnel 
is  in  now  about  100  feet.  The  property  comprises  two  claims — the 
Moonlight  and  Rainbow— of  1,500  feet  each.  The  quartz-mines  of  H<rf- 
comb  Valley  are  in  a  granite  formation,  the  veins  varying  from  6  inches 
to  6  feet  in  width,  comprising  veins  bearing  free  gold  and  iron-pyrites, 
with  a  slight  proportion  of  lead  and  copper.  Mining  in  this  section  may 
be  said  to  be  at  its  very  commencement.  Some  of  the  mines  were  worked 
ten  or  fifteen  years  ago,  but  were  long  since  abandoned,  and  it  is  only 
within  the  last  year  that  work  has  been  resumed. 

The  Holcomb  Valley  Company  controls  the  principal  quartz-mines  of 
this  section.  This  company  has  a  quartz-mill  which  reduces  about  15 
tons  of  ore  per  day.  The  shaft  has  been  sunk  to  the  depth  of  200  feet, 
through  ore,  with  side  drifts  running  to  the  westward  from  the  shaft, 
and  covering  a  block  of  ore  170  feet  long  by  80  feet  in  height.  The  ledge 
is  said  to  average  from  18  inches  to  2  feet  in  thickness,  and  to  pay  in 
the  neighborhood  of  $40  to  the  ton. 

San  Jjuis  Obispo  County  lies  between  Monterey  and  Santa  Barbara 
Counties,  on  the  north  and  south,  having  the  Pacific  Ocean  on  the  west 
and  Kern  County  on  the  east.  The  topography  of  the  country  is  broken 
and  the  coast-line  bold.  The  occurrence  of  hot  springs  and  evidences  of 
recent  solfataric  action,  similar  to  the  quicksilver  region  north  of  San 
Francisco  Bay,  attracted  the  attention  of  prospectors  early  in  1874,  and 
resulted  in  the  discovery  and  opening  of  a  large  number  of  quicksilver- 
mines,  of  which  two  or  three  at  least  give  evidence  of  permanence,  and 
will  materially  contribute  to  the  product  of  this  metal  in  1875. 

Among  these  is  the  Oceanic  mine,  a  consolidation  of  three  locations, 
situated  near  the  head  of  Santa  Eosa  Valley,  about  five  miles  from  the 
village  of  Cambria,  and  seven  miles  from  the  Pacific  Ocean.  The  matrix 
of  the  ore  is  composed  of  a  coarse  sandstone  and  a  conglomerate!  inter- 
stratified.  This  conglomer<ite  is  composed  principally  of  shale  and 
quartz-pebbles,  cemented  together  by  silica.  The  lode  can  be  traced 
superficially  in  length  east  and  west  from  3,000  to  4,000  feet.  The  main 
deposit,  so  far  as  known,  is  where  the  three  claims  join,  the  principal 
work  having  been  done  there.  The  greatest  width  of  the  vein  is  100 
feet.  There  are  two  main  tunnels  penetrating  the  hill.  The  ore  does 
not  lie  in  spots,  with  here  and  there  a  specimen  in  sight,  but  there  seems 
to  be  a  vast  body. 

Mr.  J.  Galloway,  who  visited  the  mine  in  December,  1874,  says : 

The  mine  is  located  abont  100  feet  above  the  level  of  the  ocean,  and  the  first  tannel 
or  lower  level  is  about  400  feet  above  where  the  redocing-works  are  being  erected. 
The  ledge  runs  east  and  west,  and  varies  from  a  vertical  about  15^,  dipping 
toward  the  north.  The  matrix  is  a  soft,  friable  sandsone,  interstratified  with  conglom- 
erate ;  the  country-rock  is  highly  metamorphosed  and  the  vein-matter  remains  un- 
changed. The  cap-rock  is  a  close,  hard  rock,  between  shale  and  sandstone,  and  this 
cap  or  wall  rock,  on  the  south,  is  impregnated  with  cinnabar  from  5  to  10  feet  before 
you  cut  the  lode.  The  north  side,  or  hanging  wall,  is  talc  and  siliceous  schist,  and  is 
more  broken  than  the  south.  The  vein-matter  is  from  12  to  20  feet  wide,  wnerever 
cut  through,  in  a  number  of  places.  It  shows  a  uniformity  of  width  and  unbroken 
length  for  a  distance  of  312  feet,  rarely  met  with  in  any  vein-matter,  and,  stiU  more 
strange,  it  shows  a  uniformity  of  richness  seldom  found  in  cinnabar-mines. 

The  location  could  scarcely  be  more  convenient.  The  rood  is  nearly  on  a  level  until 
yon  reach  the  hacienda.  From  the  reducing- works  to  the  mine  is  about  one>half  mile, 
and  gives  an  elevation  sufficient  to  place  the  working  above  and  beyond  the  effects  of 
wat«r. 

It  is  only  about  five  months  since  this  mine  was  bought  by  the  present  companv,  and 
not  more  than  three  and  a  half  months  since  they  commenced  work  upon  the  ledge, 
and  yet  they  have  accomplished  a  good  deal.  Five  tunnels  have  already  been  driven 
into  the  ledge,  thus  prospecting  it  in  five  different  points,  four  of  them  on  different 
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levels.   The  lower  level  is  a  toDnel,  which  cats  the  ledge  at  a  distance  of  167  feet  from 

its  moath,  and  has  a  drift  25  feet  west,  roD  in  ore,  now  filled  with  rich  cinnahar,  and 

one  east  on  the  ledge  16  feet.    The  vein-matter  is  13  feet  wide  at  this  point.    In  this 

drift  is  foQod  moch  native  quicksilver.    It  is  also  colored  with  cinnahar.    The  next 

tunnel  is  the  Ravine,  which  is  in  50  feet  on  a  level  with  the  North  tunnel,  and  is  driven 

for  the  purpose  of  bringing  the  ore  from  it  to  where  the  tram- work  is  erected,  where 

the  friction-reel  for  lowering  the  metal  to  the  dump-house  is  situated.    This  tunnel 

exposes  as  tine  metal  as  any  in  the  lode.    The  North  tnnnel  is  in  125  feet,  starts 

nevly  west  of  the  ledge,  and  strikes  the  lode  at  30  feet,  and  is  96  feet  in  ore.    This 

tunnel  tests  the  lodge  for  nearly  100  feet.    The  main  drift  is  in  177  feet,  and  between 

the  North  tunnel  and  3iain  is  a  space  of  about  40  feet.  This  drift  is  in  ore  all  tiie  way, 

showing  the  vein-matter  to  be  of  nearly  uniform  width  and  richness.    The  Cedarberg 

tQnnel  is  65  feet  above  the  main  drift,  and  is  farther  east  or  back  upon  tho  ledge  than 

any  of  the  other  tunnels.    The  same  showing,  both  as  to  the  width  and  ridSnees  of 

metal,  is  here  made.  The  upper  cut  or  tunnel  is  now  into  tho  cap-rock,  which  ^ows  a 

rieber  impregnation  of  cinnabar  than  any  cap-rook  they  have  yet  cut  through.    The 

cat  is  back  upon  the  ledge  553  feet,  and  at  an  altitude,  measured  vertically,  of  250 

feet  from  the  lower  level ;  the  dip  of  the  ledge  will  make  a  small  amount  more.    Thus 

the  area  of  the  lode  already  prospeoted,  allowing  the  ledge  to  be  but  10  feet  wide,  and 

iUowii^  for  the  ani^e  of  the  hill,  is  28,000  tons  of  ore.    In  addition  to  this  thero  is 

moch  of  what  is  called  the  cap-rock  that  will  pay  well  for  reducing,  and  might  bo 

tennedgood  ftimace-ore. 

Mr.  Gkdloway  mode  a  series  of  tests  with  a  view  of  ascertaiDing  the 
peroeDtage  of  the  ore,  and  estimates  the  entire  mass  of  available  work- 
ing ore  in  sight  at  5  per  cent,  equal  to  100  pounds  of  qnicksilver,  or,  at 
pment  prices,  $150  per  ton.  This  estimate  does  not  appear  extrava- 
gant, when  we  consider  that  the  product  of  the  New  Almaden  for  ten 
years  varied  between  5  to  10  per  cent,  per  annum.  The  cost  of  extrac- 
tion and  reduction  is  estimated  by  Mr.  G.  at  $5  per  ton.    He  says : 

The  cost  of  excavating  is  smaU.  The  rook  is  soft,  easily  drilled,  and  throws  weU.  It 
toold  be  gadded,  but  would  break  up  too  much.  The  ore  is  very  porous,  beiuf^,  as  I 
stated,  a  sandstone,  and  wiU  allow  the  quicksUver  to  escape  readu v.  Some  of  it  will 
cramble  down,  and  will  have  to  be  made  into  adobes  or  bricks,  and  it  will  re<luire  for 
tbif  jmrpoee  20  per  cent,  of  ola^,  perhaps,  to  be  added.  This  will  add  to  the  cost  of 
haiwiing  and  kneading  into  bnok,  but  this  is  labor  that  any  one  can  perform.  Wood 
is  distant  from  the  mine  some  miles,  but  the  Oceanic  Company  have  bought  200  acres 
of  eood  timber-land,  and  will  for  a  long  time  have  their  own  wood  at  cost  of  cutting 
ana  hauling  for  live  miles.    They  hav^  their  own  water  for  the  condensers. 

The  worlu,  furnaces,  &c.,  are  of  the  most  substantial  kind.  The  furnace  is  15  by  14 
feet  eqoare  at  the  bottom,  and  27  feet  high.  It  is  built  of  good,  substantial  cut-stone 
and  tue-bricks,  except  the  upper  part,  which  is  of  fire-brick  exclusively,  surrounded 
with  an  iron  Jacket  of  boiler-iron.  It  is  of  a  capacity  of  20  tons  per  diem,  and  can  be 
nui  to  a  higher  figure  in  adobes — say  36.  It  has  four  fires,  and  thus  the  heat  is  kept 
eTenly  under  the  ore.  There  are  two  oj^enings  for  the  reception  of  metal  in  the  top, 
foor-inch  holes,  and  then  the  fumes  start  off  through  an  IS-inch  connection-pipe  into 
the  Boot-chamber  and  condensers.  The  soot-cbaml^r  is  a  solid,  square-cut  stone  struc- 
ture, into  which  the  smoke  and  vapor  goes,  and,  passing  down  and  under  a  brick  arch, 
^Uin  into  the  iron  condensers.  These  are  on  tue  plan  of  the  Idria  mine  in  Austria. 
These  condensers  are  cylinders  20  inches  in  diameter  and  10  feet  in  length,  of  C9st-iron 
1  loch  in  thickness,  and  weight  2,200  pounds  each.  They  lie  horizontal,  with  a  depth 
of  8  inches,  and  have  connecting-pipes  20  inches  in  diameter  at  opposite  sides  and  al- 
ternate ends,  so  that  the  vapor  and  smoke  pass  in  at  the  end  of  the  first,  is  forced  to 
the  other  end  and  into  the  next,  and  goes  zigzag  through  them  clear  to  the  other  end. 
There  are  20  of  these  cylinders,  10  feet  each,  and  the  connecting-pipes  2i  feet,  making 
the  circuit  thron^h  which  the  vapor  passes  260  feet,  where  a  Knox  blower  gives  draught 
to  the  whole  affair  by  drawing  out  the  smoke  and  driving  it  up  a  wooden  floe,  which 
is  500  feet  long,  running  up  on  the  hill-side.  'This  will  carry  away  the  smoke  and  catch 
the  quicksilver  that  may  escape  the  iron  condensers.  These  iron  condensers  are  to  be 
hept  wet  by  a  series  of  sprinkling  whirligigs^  that  are  turned  by  hydraulic  pressure, 
and  will  keep  them  cool.  This  water  has  a  fall  of  100  feet ;  the  condensers  an  area  of 
1,600  feet  inside  surface.  The  quicksilver  is  run  out  of  small  tubes  in  the  ends  of  the 
condensers  into  a  trough,  that  declines  to  the  center  into  a  reservoir,  which  from  it  is 
flashed,  weighed,  and  sent  to  market. 

The  deposit  has  a  general  east  and  west  coarse,  tending  northerly  at 
its  western  extremity,  and  dipping  toward  the  north.  The  width  of 
the  best  class  of  ore  varies  from  10  to  20  feet.  The  greatest  depth  at- 
tained, 175  feet 
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Dr.  B.  A.  GochraDe,  the  saperintendeDt*  who  has  given  mach  atten- 
tion to  the  geological  formation,  says : 

The  presence  of  sand  and  pebbles  demonstrates  that  it  is  an  aqneons  fonnation  pro- 
daced  b^  currents.  The  mode  of  occnrrence  is  ihroogh  fames.  There  are aXways  ther- 
mal springs  foand  in  connection  with  cinnabar.  Each  particular  pebble  in  this  con- 
glomerate appears  covered  with  cinnabar.  SmaU  bowlders — the  hardest  kind  of  flint- 
rock — are  found  also.  All  around  this  flint-rock,  on  the  surface,  cinnabar  is  deposited, 
it  not  having  been  able  to  force  its  way  into  this  hard  substance.  On  breaking  this 
mass  of  silica  no  indication  of  cinnabar  is  seen,  showing  that  the  fumes  could  not  im- 
pregnate it.  Several  recently  extinct  hot  springs  are  found  in  the  neighborhood. 
There  are  other  evidences  of  recent  origin  than  those  referred  to.  From  the  top  of  the 
chimney  to  where  they  are  now  working,  they  find  disseminated  aU  through  the  mass 
iron-pyrites,  which  shows  not  the  least  indication  of  decomposition.  In  other  mines, 
as,  for  instance,  the  Pine  Mountain  region,  evidently  older  in  formation,  the  surface  is 
covered  with  rod  oxide  of  iron,  produced  by  decomposition  of  iron-pyrites.  In  the 
Oceanic  this  iron-pyrites  is  sometimes  in  cubical  and  regular  masses,  having  a  firm 
adiated  structure,  and  even  experts  have  mistaken  it  for  copper  or  gold. 

Among  the  early  locations  made  in  San  Simeon  district  is  the  lode 
known  as  the  l^eystone,  one  mile  farther  sontb,  and  still  lower  down. 
Cross  &  Co.,  of  San  Francisco,  agents  of  English  capitalists  largely  en- 
gaged in  mining  on  this  coast,  purchased  this  claim  (1,200  feet)  one  year 
ago,  and  have  gone  to  work  in  earnest  to  prove  its  richness.  A 
shaft  has  been  sunk  to  a  depth  of  60  feet  on  an  incline  with  the  ledge, 
with  satisfactory  resnlts.  A  tunnel  250  feet  long  taps  this  shaft.  There 
are  500  feet  of  drifts  in  the  mine  in  different  parts  of  the  ledge.  Twenty 
miners  are  employed,  and  the  force  will  soon  be  increased.  The  com- 
pany has  a  furnace  in  course  of  construction,  the  capacity  of  which  will 
be  12  tons  per  day.  Large  quantities  of  good  ore  are  also  on  the  dumps 
at  this  mine. 

All  these  mines  lie  due  east  of  San  Simeon  Bay  a  distance  of  about 
seven  miles.  The  altitude  is  2,000  feet.  Kecently  discoveries  have  been 
made  at  the  headwaters  of  Santa  Bosa  Creek,  six  miles  east  of  Cambria, 
which  attract  considerable  attention  just  now.  It  is  the  same  character 
of  mineral  as  above  described.  The  facilities  for  working  these  mines 
are  unusually  favorable.  There  is  plenty  of  wood  and  water  close  by,  and 
they  are  all  accessible. 

Description  of  leading  mines  of  Kern  Countyy  California^  1874. 

Cove  mining-district. — ^Name  of  mine,  Sumner ;  owners,  Sumner  Gold 
and  Silver  Mining  Company^  length  of  location,  1,200,  1,800— -3,000 
feet  ]  course,  northerly  and  southerly ;  dip,  west ;  length  of  pay-zone,  700 
feet ;  average  width,  30  to  40  feet ;  country-rock,  granite ;  character  of 
vein-matter,  bluish  quartz,  with  arsenical  pyrites ;  worked  by  both  tun- 
nel and  shaft ;  depth  on  vein  in  tunnel,  146  feet ;  depth  of  working-shaft, 
same  ]  number  of  levels  opened,  one ;  total  length  of  drifts,  1,300  feet ; 
cost  of  hoisting-works,  now  just  up,  $100,000. 

Operations  of  leading  mines  of  Kern  County^  California^  1874. 

Cove  mining-district — Name  of  mine,  Sumner ;  owners,  Sumner  Gold 
and  Silver  Mining  Company ;  number  of  miners  employed,  30 ;  miners^ 
wages,  $3.50  per  day;  cost  of  sinkiug,  $30  per  foot;  cost  of  drifting^ 
$10  per  foot;  cost  of  stoping,  $2  per  ton;  cost  of  mining,  $2.50  per 
ton  extracted;  cost  of  milling,  $2  per  ton;  company  uses  its  own 
mill;  number  of  tons  extracted  and  worked,  6,000;  average  yield, 
$40 per  ton;  percentage  of  sulphurets,  1  per  cent. ;  total  bullion-product. 
$200,000. 
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Statement  of  quartz-mills  of  Kern  County^  California^  1874. 

Cote  mining-diitrict. — Name  of  mill,  Sumner ;  owners,  Sumner  Gold 
and  Silver  Mining  Company;  kind  of  power  and  amount,  water — ^no 
limit;  number  of  stamps  to  mill,  16;  weight  of  stamps,  700  pounds; 
number  of  drops  per  minute,  90 ;  number  of  pans,  1 ;  number  of  concen- 
trators, 4 ;  cost  of  mill,  $25,000 ;  capacity  per  24  hours,  16  tons ;  cost  of 
treatment,  $2  per  ton ;  tons  crushed  during  the  year,  5,000 ;  method  of 
treating  snlphurets,  by  pan, 

Deseripiian  of  leading  min^  of  San  Diego  County^  Califomiaj  1874. 

Banner  district. — ^Nacme  of  mine,  Ohariot ;  owners.  Chariot  Mill  and 
MiniDg  Company ;  length  of  location,  1,200  feet;  course,  N.  42'  £.;  dip, 
650;  length  of  pay-zone,  120  feet;  average  width,  6  feet;  country-rock, 
date  west,  granite  east;  character  of  vein-matter,  quartz,  with  clay 
** gouge;"  worked  by  shaft ;  depth  of  working-shaft,  260  fe^t;  number 
of  levels  opened,  2 ;  total  length  of  drifts,  500  feet ;  cost  of  hoisting 
works,  $5,000. 

Reported  by  F.  L.  Perkins,  superintendent. 

Operations  of  leading  mines  of  San  Diego  County j  Califomiay  1874. 

Banner  mining-district. — Name  of  mine.  Chariot;  owners.  Chariot 
Mill  and  Mining  Company;  number  of  miners  employed,  35;  miners' 
wages  per  day,  93 ;  cost  of  sinking  per  foot,  $60 ;  cost  of  drifting  per 
ibot,  $20;  cost  of  stopin^  per  ton,  $6;  cost  of  mining  per  ton  ex- 
tiaeted,  $10;  cost  of  miUing  per  ton,  $4;  company  uses  its  own  mill; 
immber  of  tons  extracted  and  worked,  2,500 ;  average  yield  per  ton,  $55 ; 
percentage  snlphurets,  i  one  per  cent. ;  total  bullion-product  for  1874, 
$138,864.69. 

Beported  by  F.  L.  Perkins,  superintendent. 

Statement  of  quartz-mills  of  San  Diego  County^  CalifomiOj  1874. 

Banner  district. — ^Name  of  mill,  Chariot  Mill ;  owners.  Chariot  Mill  and 
Mining  Company;  kind  of  power,  and  amount,  steam;  number  of 
stomps,  10;  weight  of  stamps,  800  pounds ;  number  of  drops  per  minute, 
90:  height  of  drop,  6  inches;  number  of  concentrators,  5 ;  cost  of  mill, 
120,000;  capacity  per  24  hours,  18  tons;  cost  of  treatment  per  ton,  $4; 
tons  crushed  during  year,  2,500;  method  of  treating  snlphurets,  selling 
tbeoL 

Beported  by  F.  L.  Perkins,  superintendent. 

I>escription  of  leading  mines^  Ban  Luis  Obispo  County^  California^  1874. 

San  Simeon  district. — Name  of  mine.  Keystone  Quicksilver;  owners, 
Cross  &  Co. ;  length  of  location,  1 ,200  feet ;  course,  north  and  south ; 
dip,  east  50^ ;  length  of  pay-zone,  150  feet ;  average  width,  3  feet ;  coun« 
tzy-rock,  serpentine ;  character  of  vein-matter,  sandstone ;  worked  by 
both  tunnel  and  shaft ;  length  of  tunnels,  450  feet ;  depth  on  vein  in 
tnnnel,  185  feet ;  depth  of  working-shaft,  80  feet ;  number  of  levels 
opened,  5 ;  total  length  of  drifts,  710  feet ;  cost  of  works,  $30,000. 

Beported  by  Cross  &  Co. 

H.  Ex.  177 i 
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HABIPOSA  COUNTY. 

Mariposa  Goanty  is  boanded  on  the  north  by  Tuolamne,  soutl 
Fresno,  and  west  by  Merced,  and  extends  fi*om  the  edge  of  the 
Joaquin  Yidley  to  the  sommit  of  the  Sierra  range.  Its  length  is  a: 
sixty-flve  miles  from  east  to  west,  and  itB  width,  from  north  to  so 
aboot  thirty  miles.  Merced,  its  principal  river,  has  its  source  in 
mountain-fastnesses  above  the  Yosemite  Valley,  in  the  regions  of 
petual  snow,  and  then  flows  over  towering  precipices  and  through  < 
and  precipitous  cafions  until  it  reaches  the  western  boundary  of 
county.  Nearly  the  whole  of  Mariposa  is  extremely  rugged  and  mc 
ainons,  and  there  is  comparatively  little  land  suitable  for  agricult 
purposes.  Quartz-mining  is  the  principal  business,  and  there  arc 
merous  lodes  that  have  been  profitably  worked  for  many  years. 

The  ^'Las  Mariposas  ^  grant,  a  large  tract  of  land  ceded  by  the  I 
ican  government  before  California  was  acquired  by  the  United  &U 
and  which  has  since  become  the  property  of  the  Mariposa  Land 
Mining  Company,  lies  within  the  limits  of  this  county.  The  Mari] 
grant  covers  an  area  of  forty-eight  thousand  acres  of  land,  inclm 
some  of  the  richest  mineral-lands  of  the  county,  and  within  its  li 
are  the  towns  of  Bear  Valley,  Princeton,  and  Mariposa. 

I  am  indebted  to  Dtfr.  Charles  Schofield  and  Mr.  6.  E.  Webbe 
Hornitos,  for  the  following  review  of  mining-operations  in  this  coi 
for  the  past  year: 

The  early  mining  history  of  this  county  is  well  known.  It  has  stood  among  the 
ooanties  of  the  State,  hat  its  rich  placers  have  been  almost  entirely  worked  ont 
quartz-mining,  for  some  years  past,  has  not  been  prosecuted  with  much  vigor, 
inactivity  has  been  caused  partly  by  the  failure  of  many  of  the  early  enterprise 
aoconnt  of  the  loose  and  careless  way  in  which  quartz-operations  have  been  ca 
on  and  the  want  of  proper  machinery,  and  partly  on  acconnt  of  the  stoppage  of 
on  the  Mariposa  estate. 

There  are  at  present  but  two  or  three  first-class  mines  regularly  worked  in 
county.    These  are  the  Hite  mine,  on  the  South  Fork  of  the  Merced ;  the  Hasloe  i 
on  the  north  side  of  the  main  Merced  River,  and  the  Washington  mine.    I  shall 
this  report  to  the  latter  and  other  mines  of  less  importance  in  the  same  district. 

The  Waehington  mine  is  located  in  the  Quartzburgh  or  Hornitos  district,  about  one 
and  a  half  north  of  the  latter  town,  and  about  a  half  mile  west  of  the  Hornitos 
Bear  YaUey  stage-road.  The  surrounding  landscape  is  a  succession  of  low  grass-co^ 
hills,  with  occasional  patches  of  oak  timber,  though  the  most  of  this  has  been 
down  and  used  as  firo-wood,  leaving  only  the  stumps  and  occasionally  a  tree  to  i 
where  a  forest  formerly  stood.  The  country-rock  is  red  sandstone,  occasionally  n 
with  slate  and  traversed  by  veins  of  green  trap.  Veins  of  gola-bearing  quart 
q^oite  numerous,  and  crop  out  from  nearly  all  the  mils,  most  ot  which  have  been  i 
tune  or  other  claimed  and  prospected,  though  very  few  are  being  worked  at  prese 

The  Washington  mine  was  located  in  iSo,  and,  with  the  exception  of  about  1 
years,  from  1864  to  1867-'68,  it  has  been  worked  nearly  ever  since,  though  with  vi 
success  and  several  changes  of  ownership.  The  present  company  came  into  pc 
sion  in  1867,  and  built  the  miU  now  running,  which  is  the  third  one,  which  has 
built  in  connection  with  the  mine,  the  first  iiaving  six  stamps,  the  second  ten, 
the  present  twenty.  The  latter  is  now  nearly  worn  out,  ana  a  new  one,  with  ] 
stamps,  is  already  projected  to  replace  it.  It  is  thought  that  the  large  body  of 
ore  now  in  sight  will  fully  justify  the  erection  and  furnish  constant  employment 
mill  of  that  size  for  many  years  to  come.  The  mill  was  idle  last  winter  and  sp 
while  the  miners  were  eneaged  in  sinking,  drifting,  and  timbering.  The  mine 
only  run  about  four  months  dniing  the  year,  or  from  the  20th  of  June  to  the  10 
October^  and  at  the  beginning  of  November  was  awaiting  the  erection  of  new  more  ] 
erf  ul  hoistiog-works,  which  were  expected  to  be  ready  for  use  in  two  or  three  wi 

The  vein  where  it  was  then  being  worked  is  in  some  places  16  feet  in  width, 
ore,  which  pays  on  an  average  about  ^25  gold  per  ton.    This  body  was  almost  untou 
from  the  4uO-foot  to  the  600-foot  levels,  and  no  one  knows  how  much  deeper. 
'  For  the  pump  and  hoisting- works  a  boiler  4  feet  in  diameter  and  26  feet  in  lei 
with  a  good  60-hor8e-power  engine,  has  been  erected,  with  another  boiler  of  sm 
dimensions  as  a  reserve.    A  reversible  engine  is  used  for  hoisting.    It  is  estimated 
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tbeae  work«  will  be  sufficiently  powerfal  to  hoist  if nter  and  rock  from  a  depth  of  2,000 
feet.    The  rock  is  drawn  in  a  car  np  a  tram- way  to  the  crasher  in  the  mill. 

Attached  to  the  rear  of  the  mill  is  one  of  Schofield^s  patent  double-rigged  concentra- 
tors, which  receives  the  pulp  directly  from  the  battery  without  handling,  and  does  the 
coDoentratinff  for  the  whole  twenty  stamps,  turning  off  about  one  ton  of  clean  snl- 
phnrets  per  Saj,  worth  $90  per  ton,  at  a  cost  of  $3  per  day— the  wages  of  two  China- 
men— no  power  being  required. 

The  snlphurets,  when  thus  cleaned,  are  worked  by  chlorination,  works  for  that  pur- 
pose having  been  provided  by  the  company,  at  a  cost  of  about  $6,000,  consisting  of  a 
roasting-faroace  with  three  compartments,  one  above  another,  each  of  the  necessary 
cafiacity  lor  roasting  one  ton  at  a  charge ;  and,  as  the  time  for  keeping  the  charge  in 
each  separate  chamber  is  eight  hours,  three  tons  per  day  are  usually  roasted,  with  the 
coosamption  of  one  and  a  naif  cords  of  wood  per  day,  at  $6  per  cord.  The  whole 
works,  consisting  of  the  mill,  hoisting-works,  and  chlorination,  consume  about  nine 
cords  of  wood  per  day,  at  $6  per  cord.  For  the  chlorination,  two  tubs  of  throe  tons 
cspaettv  each  are  used,  which  are  sufficient  to  keep  pace  with  the  furnace. 

As  all  the  work  of  roasting  and  chlorinating  is  now  done  by  Chinamen,  without  the 
senrices  of  an  overseer,  the  whole  cost  does  not  exceed  $9  per  ton. 

Next  to  the  Washington  in  point  of  present  importance  is  the  Italian  mine,  located 
»boa(  three-fonrths  of  a  mile  east  of  the  town,  and  owned  by  Bignor  Campodonica. 
The  mine  is  opened  to  the  depth  of  150  feet  by  shaft,  and  shows  a  pay-shoot  1:^  feet 
in  length,  averaging  about  3  feet  in  thickness.* 

A  new  steam-null,  of  five  750-poond  stamp  and  12-horse-power  engine,  was  erected 
aboatfiileen  months  ago,  and  has  been  rnnning  on  about  half  time  ever  since.  During 
this  period  it  has  crushed  about  2,000  tons  of  rock,  averaging  $12  per  ton  in  free  g<dd, 
and  containiDjg^  3  per  cent,  sulphurets,  which  will  work  $90  per  ton.  Only  four  men 
are  employed  in  the  mine,  one  in  the  mill,  and  two  Chinamen  to  hoist  and  spawl  the 
n)ck; 

The  Pool  Mining  Company,  recently  incorporated,  has  commenced  operations  upon 
a  group  of  mines,  five  in  number,  located  on  Pool's  ranch,  about  one  mile  east  of  the 
Italian  mine.  These  mines  have  been  worked  occasionally  during  the  past  twenty 
jean,  sometimes  b^  arrastras,  and  at  other  times  by  hauling  the  rock  to  custom- 
miila,  the  yield  having  ranged  all  the  way  from  $5  to  $100  per  ton.  One  hundred  tons 
worked  during  the  present  year  turned  out  one  ounce  ($13)  per  ton.  Samples  recently 
MMved,  firom  one  of  the  ledges  about  2^  feet  thick,  indicated  $70  per  ton ;  and  the 
mlplmrets,  of  which  there  is  10  per  cent,  in  the  rock,  assay  $110  per  ton.  The  com- 
ptoy  is  about  erecting  on  the  last-mentioned  ledge  an  S-stamp  mill,  which  will 
alio  be  eonvenient  to  all  the  led^res,  being  not  more  than  one-fourth  of  a  mile  from 
the  most  distant.  It  will  be  driven  from  six  to  nine  months  of  the  year  by  water 
iioffl  the  Bear  Creek  ditch,  in  which  the  company  owns  an  interest,  and  which  it  in- 
tends to  improve  with  several  large  reservoirs,  so  as  to  keep  water  In  reserve.  By  this 
nieans,  it  is  estimated  that  rock  can  be  crushed  at  an  expense  of  less  than  $1.50  per 
too,  and  the  sulphurets  concentrated  at  an  additional  expense  of  $3  for  each  ton  of  the 
Mune. 

The  No.  9  mine  is  located  about  one  mile  northeast  from  the  Pool  mines,  and  on  the 
KUDO  water-ditoh.  It  is  owned  by  Major  Hardwick  and  Frank  Thorn.  This  vein 
•trikes  nearly  east  and  west,  and  dips  about  30^  north.  It  has  been  worked  by  shaft 
to  the  depth  of  125  feet,  and  shows  a  pay-shoot  about  6  feet  thick  and  100  feet  long. 
Aboot2,(iM)  tons  of  this  rock  was  crushed  by  Dan  Jones,  at  the  Gtoines  Mill,  two  years 
iines,  and  yielded  $7.50  per  ton.  But  during  the  winter  of  1873-^4  Mi^or  Hardwick 
greeted  a  mill  with  four  stamps,  propelled  by  a  33-foot  over-shot  water-wheel  and 
crushed  about  200  tons,  which  averaged  $9  per  ton.  The  whole  expense  of  mining, 
hsQling,  and  crushing  the  rock  does  not  exceed  $5  per  ton. 

The  Uaines  mine  is  located  at  the  base  of  Bear  Mountain,  about  four  miles  northeast 
of  Homitas.  The  vein  is  a  large  one,  and  is  represented  to  have  been  quite  rich  near 
the  surface,  but  to  have  soon  run  into  a  sulphuret  rock  which  does  not  contain  much 
free  gold ;  and,  as  the  mine  was  very  wet,  it  was  soon  abandoned,  and  has  not  been 
seMvely  worked  for  the  last  eight  or  ten  years.  Eight  tons  of  sulphurets  fh)m  this 
mioe,  worked  at  the  Washington  chlorination- worlu,  about  two  years  since,  yielded 
11,200  to  $1,500  per  ton.  There  is  a  good  10-stamp  steam-mill  near  this  mine,  belong- 
iog  to  the  same  company,  which  is  n6w  doing  custom- work  when  any  such  work  is  to 
be  had.  The  charge  for  working  is  $4.50  and  $5  per  ton,  according  to  quantity,  but 
the  mill  is  not  kept  employed  more  than  one-fourth  of  the  time.  There  is  now  some 
pratpect  of  work  being  resumed  upon  the  company's  mine. 

The  old  Doss  mine  now  belongs  to  Mr.  A.  U.  Brooks,  who  purchased  it  of  McCul- 
loogh  three  years  ago  for  $13,000.  It  is  located  about  one  mile  and  a  half  southeasterly 
from  Homitas.  Its  strike  is  north  and  south,  and  its  dip  45^  east.  It  has  been  worked 
by  shaft  110  feet  in  depth,  and  develops  a  ledge  10  feet  thick  all  the  way  down,  and 
at  least  12  at  the  bottom,  of  solid  vein-matter.  About  400  tons  of  rock  from  this  mine, 
worked  by  Brooks  Sl  McCuUough,  about  two  years  since,  paid  from  $10  to  $12  per 
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ton,  free  gold,  besides  15  per  cent,  snlphnrets,  28  tons  of  which,  cleaned  by  Schofields 
concentrator,  and  worked  at  the  Washington  works  last  spring,  yielded  1^.28  per  ton. 
There  is  no  mill  belonging  to  this  mine,  nor  even  a  good  mill-site  nearer  than  one  mile 
from  it. 

The  fbregoinff  are  abont  all  the  mines  of  any  known  valne  that  are  worked  at  pres- 
ent in  this  district,  except  a  few  "  pocket-mines  "  abont  Homitos,  which  are  occasionally 
worked,  mostly  by  Mexicans,  who  sometimes  make  a  "  strike."  Their  good  Inck  is  gen- 
erally of  short  duration.  They  feast  and  frolic  till  their  money  is  gone,  and  then  hunt 
for  mote ;  bnt  their  days  of  fluting*  and  toil  between  ^*  strikes  "  are  often  longer  than 
their  periods  of  sncoess. 

Qniurtz-mining  generally  in  this  connty  is  beginning  to  look  np,  and  whoexer  re- 
ports upon  it  one  year  firom  now  will  probably  record  quite  an  improved  state  of  affairs. 

The  principal  mines  on  the  Las  Mariposas  grant  were  deseribed  in  the 
Commissioner's  report  for  1869.    Since  1870  but  little  has  been  done  on 
them.    Mr.  Edmnnd  C.  Burr,  the  manager  of  the  Mariposa  Land  and  . 
Mining  Company,  writes  me  as  foUows  respecting  the  operations  of^ 
the  company : 

The  principal  object  of  the  company  now  is  the  prosecution  of  the  rirer  tunnel,  com — 
mencing  at  a  point  on  the  Meroed  River  near  the  Ophir  Mills,  and  abont  50  feet  higber  - 
The  course  of  the  tunnel  is  nearly  sontlieast,  rnnmne  between  the  serpentine  and  blu^ 
slates,  and  following  a  course  parallel  to  the  observed  line  of  the  outcrops. 

The  projected  length  of  the  drift  will  be  17,500  feet.  What  has  been  accompli shecia 
thus  mt  amounts  to  664  feet,  up  to  6S&  fdet  bein^  only  a  drift  of  7  feet  by  7  feet  6  inchee^ 
From  635  feet  on  it  wiU  be  10  feet  by  7  feet  6  inches,  the  clear  thus  allowing  the  us^— 
of  two  driUtng-machines  side  by  side. 

The  progress  is  necessarily  slow  i^t  present,  owing  to  the  fact  that  we  attack  theslates^ 
edgewise,  a  great  deal  of  the  foroe  of  the  powder  b  eing  wasted  or  lost.    By  the  use  o^ 
two  of  the  fiurleigh  driUs  we  hope  to  make  150  feet  per  month.     As  yet  work  has  no^ 
been  carried  on  long  enough  to  furnish  us  suffieient  data  by  which  to  make  an  aceurat*- 
estimate. 

As  remarked,  Burleigh  meohanieal  drills  are  used,  driven  by  compressed  air.-  Ampl*^ 
power  is  furnished  by  the  company's  dam  on  the  Merced  River. 

The  first  object  of  the  tunnel  is  to  tap  the  Pipe  Tree  vein  about  750  feet  below  th^ 
present  workings.  At  that  time  the  tunnel  will  be  in  6,350  feet,  but,  as  there  ar^ 
numerous  rich  outcrops  along  the  whole  line  from  900  fbet  on^  it  is  hoped  that  we  ma^ 
be  taking  out  ore  long  before  we  reach  the  Pine  Tree.  When  the  drift  is  in  as  far  as  th^ 
Josephine  mine  it  will  be  2,000  fieet  below  the  outcrops. 

It  is  now  too  eorlv  to  say  anything  abont  proposed  work  on  other  x>arts  of  the  estates^ 
but  I  hope  to  be  able  to  give  you  some  information  in  time  for  your  next  report. 

Since  last  June  no  wonc  has  been  done  on  the  estate  except  placer- washing  by  Chi 
nese  and  Italians,  and  it  is  almost  impossible  to  obtain  information  from  them. 

The  accompanying  section  will  show  the  relations  of  the  tunnel  nov^ 
in  progress  to  the  leading  mines  at  that  end  of  the  Mariposa  estate. 

Mariposa,  like  others  of  the  mining-coanties,  has  made  bat  little 
progress  for  the  last  few  years,  yet  it  x>osse8ses  many  resoarces  tha'^ 
will  eventually  be  developed|  and  its  resoarces  are  sufficient  to  support; 
a  large  population. 

The  following  statistics  are  from  official  sources,  and  show  something 
of  the  present  condition  of  mining  in  Mariposa  County : 

Quartz-mills 33 

Tons  of  ore  crushed 7, 000 

Mining-ditches 6 

Miles  in  length 25 

Full  returns  of  the  operations  of  the  leading  quartz-mines  will  be 
fbund  elsewhere.  The  following  account  of  the  mine  at  Hite's  Gove  is 
the  result  of  a  personal  visit  made  by  me  in  June,  1874: 

From  Mariposa  a  road  of  eighteen  or  twenty  miles  leads  over  the 
hills  and  along  the  Ghowchilla  Valley  to  this  picturesque  locality  on 
the  South  Merced. 

A  striking  picture  is  presented  from  the  sufnmit  of  the  last  hill  on  the 
road — a  deep,  precipitous,  romantic  gorge,  through  which  tumbles  the 
South  Meroed;  side-gorges  emptying  into  this,  and  filling  the  landscape 


=5 

F 

=P 

•rs- 

— 

— - 



— 

s 

4 

1 

^i 

1 

■i 

ii 

= 

^. 

X 

*, 

bk 

lyy 

s 

'Si 

|li 

i* 

T 

r 

»3 
i 

s 

A 

5 
1 

g 

i 

1 

\ 

o 

S 

\l 

! 

\i 

■. 

J 

I 

I-" 

I 

\\ 

1-^ 

o 

— 

— 

^ 

1 

— 

4 

B 

^ 

RIVF 

m',} 

J 

OTE 

f 

*^ 

CONDITION   OP   THE   MINING   INDUSTRY— CALIFOKNIA.         53 

inth  infinite  variety  of  surface,  clad  in  forest,  chaparral,  or  bold,  oat- 
cropping  rocks ;   opposite  a  steep,  sbarp,  mountain-ridge,  separating 
the  South  Merced  from  the  main  river :  beyond  that,  first  a  deep  ca&on, 
and  then  other  ranges  and  summits.    The  caiion  is  felt  rather  than  seen. 
Ud6  instinctively  conceives,  from  the  dim  blue  haise  that  hangs  over  it, 
and  from  the  configuration  of  the  mountains  eastward,  that  it  must 
lead  up  to  something  grand.    A  safe  presentiment;  for,  by  taking  yon- 
der slender  trail  over  the  divide  into  the  cafion,  and  follo?nng  up  the 
stream  a  dozen  miles,  one  may  ride  under  the  shadow  of  a  famous  rock 
known  as  El  Capitan,  and  guarding  the  entrance  of  Yosemite.    In  fact, 
this  is  one  of  the  best  trails  into  the  Great  Valley,  though  impracticable 
for  wheels,  and  at  present  not  employed  to  any  extent  by  tourists. 

On  the  face  of  the  divide  already  mentioned,  may  be  seen  the  indica- 
tions of  a  successful  and  actively  prosecuted  mining  enterprise— dumps, 
both  large  and  fresh ;  cars  running  out  of  a  tunnel,  down  a  steep  tram- 
way, to  a  stamp-mill,  and  tailings  from  the  mill  staining  the  current  of 
the  stream.  But  not  all  these  are  visible  from  the  top  of  the  hill  on  the 
Mariposa  road.  The  buildings  and  the  mill  are  too  deep  in  the  gorge 
to  be  seen ;  and  the  distance  is  too  great  for  discerning  the  detaUs,  even 
of  sQch  operations  as  would  be  otherwise  visible.  For  the  South  Mer- 
ced flows  some  2,500  feet  below  the  hill-top,  and  the  distance  in  air-line 
obliquely  across  to  the  mines  cannot  be  less  than  a  mile.  To  reach  the 
mine  after  having  seen  it  requires  a  journey  of  five  or  six  miles  down  a 
steep,  zigzag  trail,  cut  in  the  side  of  the  hilL  All  the  supplies  for  t^e 
settlement  and  mine  at  Bite's  Cove  are  carried  down  this  trail.  The 
wagon-road  ends  a  mile  or  two  below  the  summit  of  the  hill,  at  a  store- 
hoQse,  where  everything  is  unloaded  till  required.  We  passed  a  gang 
of  Chinamen  laboriously  rolling  over  and  over,  down  the  trail,  a  heavy 
iron-casting  for  the  mill. 

Arrived  at  the  bottom  of  the  tedious  hill,  we  gallop  for  a  mile  along 
the  banks  of  the  river,  and  at  last,  turning  a  projecting  point,  come 
suddenly  ux)on  the  settlement,  situated  at  the  narrowest  part  of  the 
rocky  gorge,  and  plastered,  as  it  were,  against  the  mountain-side.    A 
slender  suspension-bridge  leads  over  to  the  cluster  of  buildings,  com- 
prising boarding-house,  store,  stamp-mill,  a  dwelling  or  two,  black- 
smithes  shop,  &c.    The  houses  stand  on  narrow  terraces,  wherever  they 
can  get  room ;  and  above  them  all  the  blue  dump  of  the  mines,  a  thou- 
sand feet  higher  than  the  river,  hangs  like  a  horn  of  plenty  inverted 
over  the  settlement.    This  is  indeed  scarcely  a  figure  of  speech.    The 
mine  is  the  sole  source  of  existence  of  a  settlement  in  this  wild,  se- 
cluded hole  in  the  mountains.    Mine,  town,  and  everything  belong  to 
Mr.  John  E.  Hite  and  his  partner;  and  for  about  eleven  years,  almost 
nnfaeard  of  by  the  outside  world,  they  have  been  steadily  and  profitably 
moving.    Kot  being  a  stock  company,  and  having  no  motive  for  adver- 
tising the  value  of  the  property,  they  have  made  no  appearance  in  Cal- 
ifornia street,  or  Wall  street,  or  Lombard  street,  and  at  this  day  few 
Califomians,  even,  are  aware  of  the  existence  at  Hite's  Cove  of  one  of 
the  most  remunerative  mines  of  the  State. 

The  characteristic  features  of  the  Rite's  Cove  mine  may  be  summed 
np  as. follows:  Vein,  4  to  18  feet  wide ;  course,  northwest  and  southeast, 
nearly;  dip,  8(P  northeast;  country-rock,  slate;  quartz,  white  and 
bkLsh,  with  black  seams,  and  heavily  charged  in  places  with  arsenical 
pyrites.  The  gold  is  fine  and  seldom  visible.  Average  yield  in  mill, 
the  year  round,  $35  per  ton.  Length  of  claim,  1,500  feet ;  no  mines  on 
extensions.  Within  the  claim,  three  pay-chutes,  between  which  the 
rein  pinches.    The  largest  is  on  the  west  end,  and  extends  horizontally 
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300  feet.  Vertical  depth,  nnknowD.  ADOther,  at  the  east  end,  is  250 
feet  in  horizontal;  and  between  these  two  there  is  a  third,  of  smaller 
dimensions.  In  depth,  the  limits  of  these  bodies  have  not  been  reached, 
though  they  are  opened  through  a  vertical  distance  of  600  feet. 

The  mountain  in  which  this  vein  occurs  has  a  general  course  not  &r 
from  that  of  the  vein.  The  outcrop  is  perhaps  a  thousand  feet  above 
the  river.  The  entries  to  the  mine,  besides  the  discovery-shaft,  are  two 
cross-tunnels,  cutting  through  the  foot-wall.  The  upper  tunnel  is  210 
feet  long,  and  the  lower  one,  500  feet  below,  is  1,400  feet  long.  The 
latter  has  been  recently  completed,  and  will  be  the  working-entry. 
The  body  of  reserves  is  nearly  600  feet  in  height,  measured  on  the  vein. 
As  to  the  quality,  both  tunnels  and  the  wings  and  shafts  in  the  vein 
corroborate  the  prolonged  experience  of  the  mill,  in  promising  a  main- 
tenance for  years  to  come  of  the  uniformly  profitable  character  of  the 
quartz.  It  contains  an  average  proportion  of  2  to  3  per  cent,  of  arseni- 
cal pyrites.  In  pieces  which  are  more  heavily  impregnated,  or  mass- 
ively charged  with  sulphurets,  the  contents  of  gold  are  high — running 
up  sometimes  into  the  hundreds.  The  complete  natural  drainage,  easy 
transportation  to  mill,  and  large  size  of  the  lode,  render  mining  cheap. 
Last  year  the  mining-expense  was  $2.45  per  ton  of  rock  worked.  Beck- 
oning as  much  more  for  milling,  (an  excessive  estimate,  since  the  mill 
is  run  with  a  turbine-wheel,)  we  have  the  total  running-expense,  to 
which,  fortunately,  there  are  no  heavy  office-expenses,  law-fees,  salaries, 
&c.,  to  be  added.  Mr.  Hite  manages  the  mine  himself.  Miners'  wages, 
$50  and  $55  coin  per  month,  with  board. 

The  mill,  close  to  the  river,  contains  20  stamps,  weighing  500  pounds 
each,  and  dropping  9  inches  65  to  70  times  per  minute.  The  capacity 
is  20  tons  per  day,  or  1.33  tons  daily,  per  horse-power  exerted  by  the 
fall  of  the  stamps — a  good  average  degree  of  efficiency.  Quicksilver  is 
used  in  the  battery  and  on  a  small  apron  (copper-plated)  in  front. 
After  this,  the  pulp  is  treated  in  Wheeler  &  Randall  Excelsior  pans,  of 
which  there  are  three  to  the  20  stamps,  and  settled  in  one  large  Varney 
pan,  which  is  palpably  insufficient  for  the  work  it  has  to  do.  There 
ought  to  be  at  least  two  settlers. 

A  Peer  &  Lanquist  concentrator,  for  concentrating  the  sulphurets 
after  panning,  is  on  trial  in  the  mill.  It  is  a  cast-iron,  ellipsoidal,  con- 
cave shaking-table,  evidently  intended  to  imitate  the  motions  of  the 
horn-spoon  and  pan  of  the  placer-miner.  These  hand-implements  are 
mechanically  not  satisfactory,  but  imperfect  and  slow  in  operation. 
Their  excellence  consists  in  their  cheapness,  portability,  and  rudeness. 
Eudeness  may  be  a  virtue  in  a  tool  under  some  circumstances.  Thus 
a  jack-knife  is  rude  compared  with  a  chisel,  gouge,  or  auger;  that  is, 
rude  for  each  special  purpose.  But  its  rudeness  leaves  room  for  varied 
application  and  the  control  of  the  skilled  band.  The  thing  to  can*y  in 
one's  pocket  is  a  jack-knife.  And  so  a  horn-spoon  or  pan,  which  leaves 
everything  to  the  skill  of  the  operator,  varying  his  motions  to  the  nicest 
shades  of  necessity,  is  a  very  good  thing  to  be  joined  to  human  intelli- 
gence for  the  performance  of  work.  But  I  would  a«  soon  think  of  build- 
ing a  machine  with  an. arm  and  a  knife  to  whittle  bedposts,  instead  of 
a  lathe  to  turn  them,  as  to  imitate  in  rigid  mechanism  the  free  swing 
and  shake  of  the  pan,  or  the  delicate  and  variable  indications  of  the 
spoon.  Moreover,  these  two  contrivances  concentrate  without  previous 
concentration  or  sizing,  which  ought  never  to  be  done  with  a  machine. 
The  reduction  of  all  material  to  uniform  grades  of  fineness  is  an  indis- 
pensable prerequisite  to  successful  concentration,  as  might  be  shown 
with  learned  equations  and  demonstrations,  if  the  principle  were  not  so 
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well  knowD.  There  is  nothing  in  the  results  obtained  thus  far  at  the 
Hite^s  Cove  mill,  from  the  concentration  referred  to,  to  invalidate  the 
considerations  just  set  forth.  But  the  trial  was  not  yet  over  at  the  time 
of  my  visit. 

A  Blake  crusher  prepares  the  rock  for  the  stamps,  to  which  it  is  de- 
livered by  a  Stanford  self-feeder,  (described  and  figured  in  my  report 
rendered  in  1873.)  Mr.  Hite  says  it  works  very  well,  securing  no  special 
saving  of  labor,  but  an  increased  capacity  of  one-fifbh  for  the  mill.  The 
loss  of  quicksilver  in  this  mill  is  insignificant — about  three  flasks  per 
aDDum.    The  greater  part  is  used  in  pans  and  settler. 
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TUOLUMNE  COUNTY. 

Tnolumne  County  is  bounded  on  the  north  by  Calaveras,  and  on  the 
south  by  Mariposa,  and  extends  from  Stanislaus  County  on  the  west  to 
the  summit  of  the  Sierra  on  the  east.  The  Tnolumne  Eiver,  rising  in  the 
Sierras,  in  the  region  of  perpetual  snow,  flows  through  the  central  por- 
tion of  this  county.  The  Stanislaus  River,  which  separates  this  county 
f^om  Calaveras,  has  two  branches,  which  rise  in  the  higher  Sierras,  and 
have  their  whole  length  in  this  county,  and  these  rivers,  with  the  Tno- 
lumne and  its  branches,  all  flow  through  deep  and  precipitous  cafions, 
abounding  in  grand  and  pictnres(](ue  scenery.  This  county,  like  Cala- 
veras, has  been  noted  for  its  rich  placer-mines,  and  it  still  contains  great 
undeveloped  mineral  resources. 

One  of  the  most  striking  and  remarkable  geological  formations  in  the 
State  is  Table  Mountain,  which  extends  for  nearly  thirty  mile's,  and  is 
composed  of  masses  of  basaltic  lava,  with  nearly  vertical  sides  and 
flat  on  the  top,  the  summit  being  at  an  elevation  of  about  2,000  feet 
above  the  Stanislaus  River,  near  which  it  runs  for  a  considerable  dis- 
tance. In  this  mountain  there  are  rich  deposits  of  gold-bearing  gravel, 
some  of  which  are  still  profitably  worked.  Some  of  the  gulches 
and  creeks  of  this  county  have  been  immensely  rich.  At  present,  how- 
ever, there  is  but  comparatively  little  placer-mining  done.  Considera- 
ble attention  is  paid  to  quartz-mining,  and  many  rich  lodes  have  been 
discovered ;  and  when  this  interest  is  more  fully  developed,  there  is  good 
reason  to  believe  that  Tnolumne  will  again  take  a  prominent  place  as  a 
producer  of  the  precious  metals. 

Tbe  county  at  one  time  contained  several  towns  of  importonce,  but 
most  of  them  give  little  evidence  of  their  former  prosperity.  Where 
were  once  thriving  and  populous  mining-camps,  in  some  instances  hardly 
a  building  is  left  to  mark  the  spot,  and  even  the  soil  has  been  washed 
away  to  secure  the  mineral  wealth,  which  it  contained. 

Sonora,  the  county-seat,  has,  however,  been  more  fortunate,  and  it 
still  remains  a  beautiful  and  prosperous  mountain  town,  and  a  place  of 
considerable  business.  Columbia,  at  one  time  its  rival,  and  equal  in 
population  and  wealth,  has  rapidly  gone  to  decay.  Fine  brick 
buildings  have  been  torn  down,  in  order  that  the  ground  upon  which 
they  stood  might  be  mined,  and  this  practice  has  continued  until  a  largo 
portion  of  the  town,  with  its  public  streets,  building-sites,  and  flne  gar- 
dens and  ornamental  grounds,  has  been  washed  away,  leaving  in  their 
places  the  unsightly  dSbris  and  uneven  surface  of  the  worked-out 
mining-claims. 

Other  towns  once  noted  throughout  the  mining-districts  of  the  State 
have  shared  a  similar  fate,  and  none  in  the  county  have  wholly  escaped. 

Tuolumne  County  has  24  quartz-mills,  crushing  from  10,000  to  16,000 
tons  per  annum,  and  four  mining-ditches,  aggregating  one  hundred  miles 
in  length,  and  supplying  2,600  miners'  inches  of  water  (about  70,000,000 
gallons  daily.) 

In  common  with  Mariposa  on  the  south  and  Calaveras  on  the  north, 
this  county  has  two  systems  of  quartz-ledges,  one  occurring  in  the 
granite  in  the  higher  portion  of  the  county,  the  other  in  the  slates.  The 
latter  is  generally  known  as  the  mother  lode.  The  representative  mine 
of  the  county,  in  granite  formation,  has  been  the  Confidence,  owned  by 
Jesse  Halladay  and  others,  and  situated  thirteen  miles  northwest  of 
Sonora.  Tbe  company's  claim  consists  of  2,600  linear  feet,  of  which 
only  the  northern  portion  has  been  explored.  I  have  been  permitted  to 
make  the  following  extracts  from  a  report  by  Mr.  Ashburner,  M.  E. : 
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The  Confidence  -vein  has  a  direction  about  northwest  and  soatheast.  It  lies  very 
flat,  dipping  to  tbe  east  at  an  angle  of  24^.  The  conntry-rock  is  granite.  The  main 
ihah  is  snnK  on  the  dip  of  the  vein  f)65  feet,  or  about  270  feet  vertical  depth. 

Five  levels  have  been  opeued.  Nos.  1  and  2  have  a  length  of  about  400  feet  each. 
Nos.  3  and  4  have  been  driven  from  300  to  350  feet  north  of  the  shaft.  No.  5,  the  lowest 
IsTel,  has  been  driven  north  636  feet  and  south  60  feet.  The  shaft  has  been  sunk  115 
feet  below  this  level. 

The  various  drifts  showed  the  following  width  of  ledge :  In  No.  I  a  large  body  of 

Ey-ore  was  opened,  the  vein  averaging  3  feet  in  thickness  north  of  the  shaft,  and  8 
yt  in  thickness  south  of  the  shaft.  No.  2  developed  a  large  body  of  rich  quartz,  av- 
cfagiiig?  feet  in  thickness.  The  shoot  here  had  a  length  of  70  feet,  and  the  yield  was 
tboDt  |31  per  ton.  South  of  the  shaft  the  vein  was  13  feet  thick  in  places,  and  the 
yield  varied  from  |5  to  $15  per  ton. 

The  No.  3  level  was  run  on  a  vein  12  feet  wide ;  it  developed  a  fine  body  of  quartz, 
averaging  10  feet  in  thickness  up  to  the  No.  2  level  for  a  length  of  85  feet.  The  quartz 
between  these  two  levels  is  said  to  have  paid  at  the  rate  of  ^7.25  per  ton.  The  end 
of  this  shoot  is  about  150  feet  from  the  shaft  ^here  the  quartz  pinches  out.  At  this 
point  the  drift  bends  to  the  west  and  continues  in  barren  ground  29  feet  to  the  foot- 
wall,  which  it  follows  in  a  northerly  direction  on  an  irregular  bunchy  body  of  quartz 
of  good  quality.  The  end  of  the  drift  is  300  feet  from  the  shaft  following  its  continu- 
ally dianging  course,  or  about  250  feet  in  a  .straight  line  following  the  general  direc- 
tion of  the  vein.  At  this  point  the  vein  has  pinched  out ;  the  foot-wall  of  granite  is 
visible,  but  the  upper  or  banging  wall  is  a  hard  barren  rock,  Tery  different  from  the 
essteni  country. 

On  the  No.  4  level  the  first  200  feet  of  the  drift  passes  through  quartz  of  a  lower 
grade  than  that  above,  paying  about  $7  per  ton,  and  the  vein  varies  in  width  from  3 
to  18  feet.  From  this  point  there  is  a  pinch  for  50  feet ;  then  there  is  a  shoot  of  good 
ore,  paying  about  $20  per  ton  for  90  feet ;  then  for  35  feet  the  drift  passes  through  bar- 
ren matter  to  its  end.  This  shoot  of  qnartz  was  about  20  inches  thick,  ind  lies  next 
the  foot-wall ;  above  it  is  the  same  barren  rock  which  is  found  in  the  No.  3  level,  and 
also,  as  will  be  stated  hereafter,  in  the  level  below.  Above  this  level  all  the  quartz  in 
the  shoot  has  been  removed  ;  below  work  wa.s  continued  by  underhand  stoping  until 
the  yield  fell  off  to  $5  and  |8  per  ton,  which  left  little  or  no  margin  for  profit,  and  the 
itopes  were  abandoned,  in  hopes  of  meeting  with  the  shoot  in  the  fifth  level. 

Level  No.  5  yielded  some  rich  rock,  a  small  quantity  milling  as  bigb  as  $75  per  ton, 
bnt  the  vein  was  irregular,  narrow,  and  uncertain  where  rich  and  of  low  grado  where 
il  was  wide. 

The  work  of  developing  this  mine  was  commenced  in  January,  1868,  and  continued 
QQtil  1873,  when  work  was  suspended,  owing  to  tho  rich  shoot  of  ore  abovo  described, 
which  had  paid  largely  in  the  upper  levels,  becoming  poor  in  depth,  and  at  that  time 
it  was  not  deemed  advisable  to  incur  the  expense  of  prospecting  new  ground. 

The  fiist  work  done  consisted  in  clearing  out  and  opening  the  adit  level  which  had 
been  driven  many  years  previously  by  the  former  owners.    A  shaft  was  sunk  on  the  vein 
to  a  depth  of  50  feet.    A  level  was  opened  at  this  point  and  the  vein  drifted  north  150 
feet,  and  south  the  same  distance.    The  present  noistiug  and  pumping  works  wero 
nected  in  September,  1868,  and  the  work  of  prospecting  was  actively  continued  until 
the  results  warranted  the  erection  of  a  mill,  which  was  begun  in  June,  1S69,  and  com- 
menced running  September  1  of  the  same  year.    This  mill  consisted  at  first  of  20 
stamps  and  1  arrnstra  9  foot  in  diameter.    These  wero  increased  in  March,  1870,  to  30 
stamps,  and  2  more  arrastras  wero  added  in  June  of  the  same  year.    Subsequently, 
dnriog  the  summer  of  1>J71, 10  more  stamps  were  added,  making  the  mill,  as  it  now 
stands,  to  consist  of  40  stamps  and  3  arrastras,  with  a  crushing  and  amalgamating 
capacity  of  from  40  to  50  tons  daily,  depending  upon  the  fineness  of  the  screens  em- 
pbyed.    There  is  also  a  large-size  rock-breaker,  of  a  capacity  of  50  tons  during  twelve 
boars  running.    This  Itaachinery  is  driven  by  a  60-horse-power  en^ne.    At  the  mouth 
of  the  shaft  there  is  an  engine  of  about  50  horse-power,  for  drivmg  the  pumps  and 
hoisting- works.    The  quartz,  after  being  hoisted  to  the  surface,  is  passed  over  a  short 
tramway  and  dumped  upon  the  mill-floor,  so  that  it  requires  no  superfluous  handling. 
Between  September  1, 1869,  when  the  mill  began  crushing,  to  October  25, 1873,  when 
work  was  snsx>ended,  about  32,000  tons  of  qnartz  were  treated.    This  qnartz  varied  in 
yield  during  periods  of  several  months  fh)m  $9  or  $10  per  ton  to  $33.    A  largo  quantity 
was  treated  which  yielded  still  higher,  and  several  runs  made  which  paid  nearly 
or  quite  $50  per  ton.    The  gross  amount  of  bullion  produced  was  $522,2*^.52,  which 
would  givo  lor  the  average  $16.32  per  ton.    The  detailed  statement  of  the  receipts  is 
as  follows,  tbe  figures  having  been  taken  from  the  books  of  the  company : 
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Detailed  eUUemeni  of  ike  reoeipU, 


Date. 


From  September  1, 1669,  to  Jnoo  1, 1870 

From  Jnne  1, 1870,  to  Jane  28, 1871 

From  Jannary  S8, 1671,  to  «tniie  6, 1871 . . 
From  Jane  6, 1871,  to  liaroh  96, 1873  ... 


From  viraatraa,  betxreen  Juno  1, 1870,  anfl  Harob  86, 1873. 


Qanrtz 
worked. 


Torn. 

Uacortoln. 

6,856 

3,«39 

14.843 


SS,138 


From  Maccb  96  to  October  95, 1873. 
Tot4l 


Yield. 


f  136, 904  90 
107,314  14 
113,854  95 
140,179  46 


498.946  45 
19,838  08 


517, 484  53 
4,737  90 


529,933  59 


Yield  per 
ton. 


$15  65 

33  10 

944 


The  actual  cost  of  mining  and  mining  the  qnartz  while  the  mill  was  in  ox>eration 
was  |7.64  per  ton.  The  total  expenses  of  all  kinds  were,  fVom  January,  1 868,  when  work 
first  commenced,  to  October  25, 1673,  $356,187.69.  These  expenses  include  the  cost  of 
the  property  originanv,  the  cost  of  the  milt  and  hoisting- works,  the  work  of  opening 
the  mine,  as  weU  as  aU  other  expenses. 

EXPENSES. 

Oeneral  expense  account $110,043  45 

Mill  and  machinery  account : 32,320  14 

Fuel 24,417  62 

Sundries 8,789  64 

Mill-labor.i 40,971  58 

Mine-labor 139,645  26 

Total 356,187  69 

The  general  expense  and  mill  and  machinery  accounts,  aggregating  $142,363.59,  com* 
prise  the  cost  of  mine  and  mill  supplies,  salaries  of  supenntendent  and  book-keeper, 
wages  of  several  surface-men,  express-charges,  keeping  of  horses,  and  all  other  incidental 
expenses,  such  as  surveying  and  taxes.  Also  included  in  these  accounts  are  several 
items  not  properly  <^argealue  to  the  working  of  the  property.  These  are  principally 
the  original  cost  of  the  property,  the  cost  of  the  mill  and  hoisting- works,  as  well  as  of 
all  other  buildings  connected  with  the  plant.  All  these  expenses  could  not  have 
amounted  to  less  than  $60,000  or  $70,000.  This  sum,  or  say  $65,000,  should  therefore  be 
deducted  from  the  expensesglven  above,  in  order  to  arrive  at  the  profits  realized  exclu- 
sive of  original  oost|  &c.    We  should  have  then : 

• 

Beceipts  from  bullion  as  given  above..... $522,222  52 

Total  expenses  as  given  above $356,187  69 

Deduct , 65,000  00 

291, 187  69 

Profit 231,034  83 

Mr.  Ashbarner  fttrtfaer  says : 

Of  the  2,500  feet  of  sround  embraced  by  this  property,  only  aboat  300  have  been 
really  proved,  most  of  which  with  exceedingly  satisfactory  results.  No  work  to  speak 
of  has  been  done  upon  the  IndependcDoe,  and  none  at  adl  upon  the  Jesse.  Although 
the  fifth  level,  which  is  the  longest,  did  not  turn  out  favorably,  I  do  not  yet  consider 
the  work  performed  there  as  demonstrating  definitely  the  valuelessness  o£  that  portion 
of  the  mine. 

Bearing  in  mind  what  precedes,  namely,  that  this  drift  runs  next  the  foot-wall,  the 
occurrence  of  the  irregular  masses  of  quartz  found  there  presents  no  new  features  dif- 
ferent from  what  I  am  informed  were  met  with  in  the  upper  works  in  what  is  known 
as  the  foot- wall  vein,  for,  accepting  the  conclusion  that  tnere  are  two  distinct  veins, 
it  appears  clear  that  in  many  portions  of  the  mine  what  now  remains  above  the 
vein,  and  is  called  the  hanging  wall,  is  not  the  real  hanging  wall,  and  should  not 
be  so  regarded  until  afcer  further  search  aad  drifts  have  been  run  toward  the  east 
.into  the  country-granite.  This  hanging  wall,  so  called,  is  a  fine-grained  homoge- 
neous rock,  greasy  to  the  touch,  and  probably  contxiining  magnesia,  which  very  likely 
forms,  in  connection  with  the  quartz,  the  filling  of  the  fissure  in  the  granite,  for  in 
many  places  it  appears  intruded  into  the  mass  of  the  vein,  leaving  qnartz  on  both 
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Rdrs.  The  granite  of  both  the  eastern  and  western  conntry  is  generally  similar  in 
composition,  thongh  perhaps  that  on  the  under  or  foot  side  of  the  vein  may  contain 
lM>mblende,  which  renders  it  darker  and  harder,  while  that  of  the  npper  or  hanspng 
wall  is  so  far  mnch  softer  and  pervions  to  water.  In  the  fourth  level,  where  I  had  an 
•pportnnity  of  examining  this  granite,  I  foand  it  very  soft,  even  fiiable,  and  much 
itained  by  oxide  of  iron.  All  the  water  in  the  mine  is  said  to  come  from  and  through 
tbe  eastern  conntry,  showing  this  rock  to  be  generally  permeable,  while  the  filling  of 
the  fissure,  being  more  compact,  is  not. 

Drift-miniDg  on  the  old  channels  nnderljing  the  basaltic  capping  of 
Table  Mountain  still  continues^  and,  in  the  main,  with  excellent  results. 
This  class  of  mining  has  been  fully  described,  under  heading  of  Sierra 
Goonty,  in  pre^ut  report.  The  Alpha  Company,  near  Jamestown,  has 
demonstrated  the  existence  of  two  channels  under  the  mountain ;  these 
are  known  as  the  ^'  front"  and  <<  back"  channels,  and  are  separated  by  a 
high  rim.  That  on  the  east  side  is  the  most  ancient,  and  is  known  as 
the  Caldwell  or  Saratoga  Channel,  and  carries  heavy,  black,  coarse  gold, 
wherever  it  has  been  struck  in  Table  Mountain.  The  west  channel  is  of 
later  formation,  and  carries  finer  and  brighter  gold ;  no  black  gold  is 
fonnd  in  this,  and  no  pipe-clay,  as  is  the  case  in  the  other.  Miners  are 
positive  there  are  two  distinct  channels,  and  that  both  have  been  found 
at  the  head  of  the  mountain,  at  the  Buckeye,  and  also  at  the  Humbug 
or  Blue  Gravel  claims,  several  miles  apart,  would  seem  to  prove  the  fact. 

Deseriptian  of  leading  mines  of  Tuolumne  County^  Calif orniay  1874. 

Eighteen  Miles  Southeast  of  Sonora. — Name  of  mine,  Buchanan ;  own- 
ers, Tulloch  &  Oashwiler:  length  of  location,  1,650  fbet;  course, 
lOQthwest  and  northeast ;  dip,  7(K>  east ;  length  of  pay-zone,  200  feet  \ 
average  width,  6  feet;  country-rock,  slate;  character  of  vein-matter, 
Bolphnrets  and  free  gold ;  worked  by  tunnel,  400  feet  on  vein ;  depth 
on  vein  in  tunnel,  130  feet;  depth  of  winze  below  tunnel,  100  feet; 
1  level  opened  below  tunnel ;  total  length  of  working-drifts,  100  feet. 

Reported  by  J.  Tulloch. 

Operations  of  leading  mines  of  Tuolumne  County ^  California^  1874. 

Eighteen  Miles  Southeast  of  Sonora, — Name  of  mine.  Buchanan ;  own- 
ers, Tulloch  &  Oashwiler;  number  of  miners  employed,  6;  miners' 
]^ages  per  day.  t3;  cost  of  mining  per  ton  extracted,  $4;  cost  of  mill- 
ing per  ton,  $2;  company  works  its  own  mill;  number  of  tons  ex- 
tracted and  worked,  300  tons  per  month ;  average  yield  per  ton,  $20 ; 
percentage  sulphurets,  2  per  cent. 

Eeported  by  J.  Tulloch. 

statement  of  quartz-milU,  Tuolumne  County,  Cdlifomia,  1674. 
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CALAVEEAS   COUKn'. 

Calaveras  County  derives  its  name  from  the  Cnlavems  Biver,  which 
CUDS  tbrough  its  central  portion.  It  is  bounded  by  Amador  on  tbe 
north — and  separated  from  that  connty  by  the  Mokelumne  Biver-7-aad 
by  Tnolumne  County  on  the  soath,  it«  bonndary  ou  that  Bide  being  the 
Stanislaus  Biver.  It  has  an  average  width  of  about  twenty  miles,  and 
extends,  from  the  edge  of  the  San  Joaqnin  Valley  ou  the  vreBt  to  the 
summit  of  tbe  Sierra  Kevadas  on  the  east,  a  distanco  of  about  fifty 

.  miles.  In  everything  that  relates  tx>  its  topography,  boil,  climate,  and 
natural  piodactions,  It  is  very  similar  in  character  to  Amador  County. 

•  Bear  Mountain,  a  rocky  wooded  range,  abont  2,000  feet  high,  rnue  across 
the  county  &om  north  to  south,  dividing  it  into  two  sections,  the  western 
or  lower  section  being  composed  of  foot-hills  and  low,  rolliDg-prairie 
lands,  while  the  eastern  or  upper  section  is  more  rugged  and  brokeo. 
West  of  the  Bear  Monntaio  range  are  ezteusivje  copper-veins,  some 
valuable  quartz-lodes,  mines  of  iron  and  manganese,  and  quarries  of 
slate  of  an  excellent  quality.  The  hills  of  this  portion  of  the  connty 
are  sparsely  covered  with  oak  trees,  but  it  has  no  timber  suitable  for 
other  pnrposes  than  for  fuel.  This  region  is  also  naturally  arid.  That 
portion  of  the  connty  east  of  tbe  Bear  Mountain  range  has  contained 
some  of  the  richest  placer-diggiogs  ever  discovered  in  the  State,  and 
this  kind  of  mining  Is  still  extensively  earned  on  in  several  localities, 
hydraulic  washing  having  taken  tbe  place  of  the  original  and  primitive 
ways  of  prosecuting  this  work.  There  are  also  many  very  valuable 
quartz-mines,  and  considerable  attention  is  now  being  paid  to  the  devel- 
opment of  this  important  interest.  There  are  inexhaustible  qnarries  of 
marble  and  limestone,  and  also  valuable  deposits  of  brown  hemitite  iron- 
ore  in  close  proximity  thereto.  In  the  more  elevated  portions  of  the 
connty  are  extensive  pine,  cedar,  and  redwood  forests.  In  this  timber- 
belt  are  sitnated  the  celebrated  groves  of  tbe  Segvoia  gigantea,  called, 
before  their  genus  was  determined,  Washingtonia  by  patriotic  Ameri- 
cans, WelUngtonia  by  English  tourists,  and  known  to  mankind  in  gen- 
eral as  the  Big  Trees  of  California. 

Tbe  most  important  towns  of  this  connty  are  San  Andreas  and  Moke- 
lamne  Hill.  San  Andreas,  the  connty-seat,  is  located  near  the  center 
of  the  county,  in  what  was  formerly  a  rich  mineral  district.  There  is 
still  some  mining  done  in  this  vicinity,  both  in  placers  and  in  quartz, 
bnt  the  business  of  tbe  town  is  much  less  than  formerly.  Mokelumne 
Hill  is  situated  in  the  northern  part  of  the  connty,  and  was  at  one  time 
one  of  the  most  prosperous  in  the  southern  mines  of  California.  In  (his 
vicinity  were  some  labulonsly-rich  placer-diggings,  and  there  are  still 
hydraulic  claims  that  are  being  worked  with  profit.    There  are  alao 
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several  Taloable  quartz-mines  in  this  district.  This  town  is  very 
romantically  located,  in  a  mgged  and  broken  region,  adjacent  to  the 
Mokelomne  Biver,  and  notwithstanding  the  decline  in  business  result- 
ing from  the  exhaustion  of  the  placer-mines,  it  is  still  one  of  the  most 
b^tiiiil  towns  in  the  mountain  counties  of  California. 

Copperopolis,  located  on  the  copper-belt,  which  passes  through  the 
western  portion  of  the  county,  was  at  one  time  one  of  the  most  impor- 
tant towns  in  the  county,  being  snpported  by  the  copper-mines  that 
daring  sereral  years  were  extensively  and  profitably  worked  at  this 
place.  These  mines  are  not  exhausted,  but  the  great  cost  of  transport- 
ing the  ores  to  the  seaboard  makes  it  unprofitable  to  work  them  at 
present  Murphy's,  situated  in  the  southern  part  of  the  county,  was 
(me  of  the  early  mining-camps  of  this  region,  and  in  its  vicinity  were 
formerly  extensive  and  rich  placer-diggings,  which  have,  however,  been 
mostly  exhausted.  This  town  is  located  on  a  table-land  that  extends 
for  several  miles  at  an  elevation  of  some  2,000  feet  above  the  Stanislaus 
Biver.  On  this  table-land  are  also  situatCKl  the  former  prosperous  min- 
ing-towns of  Yallecito  and  Douglass  Camp.  This  district  was  formerly 
very  populous,  but,  like  all  the  placer-mining  regions,  has  declined,  and 
these  towns  retain  few  signs  of  their  former  prosperity.  In  the  vicinity 
of  Yallecito  hydraulic  mining  is  still  being  extensively  carried  on,  and 
tbere  is  yet  considerable  ground  that  can  be  profitably  worked  by  this 
prooess. 

There  are  in  the  limits  of  the  county  twenty-two  mining-ditches, 
aggregating  four  hundred  and  ninety  miles  in  length.  The  amount  of 
vattf  used  per  day  will  approximate  4,000  inches.  The  county  contains 
thirty-four  qnartz-miUs,  crushing  from  30,000  to  40,000  tons  annually. 

C^veras  County  contains  several  hundred  quartz-mines,  but  not 
more  than  ten  or  fifteen  hwe  been  worked  with  profit  during  the  past 
year.  The  prominent  districts  are  West  Point,  Sheep  Banch,  and  San 
Bmno.  The  large  quartz-vein  or  series  of  veins  known  as  the  Mother 
lode  traverses  the  county  from  north  to  south,  but,  with  the  exception  of 
the  Paloma  or  Gwin  mine,  situated  near  Mokelumne  Hill,  and  which 
has  attained  a  depth  of  1,000  feet,  there  are  no  marked  successes  to 
leoord  in  working  this  belt  in  Calaveras  County.  Several  mines  on  the 
mother  lode,  at  Angel's  Camp,  have  temporarily  suspended  operations. 

Quartz-mining  is  actively  carried  on  at  West  Point  and  vicinity, 
where  the  Sanderson  mine  has  a  promising  2-foot  ledge  developed  to 
a  depth  of  400  feet.  The  Zacatecas  and  Prussian  Hill  mines,  in  the  same 
disunct,  have  devdoped  strong  veins.    The  formation  here  is  granite. 

The  Sheep  Banch  mine,  owned  by  Wallace  &  Ferguson,  has  produced 
daring  the  fiscal  year  ending  October  31, 1874,  the  sum  of  $61,000.  The 
expense  of  working  the  mine  and  milling  the  ore  ranged  ^m  $800  to 
11,200  i>er  month  during  that  period.  Taking  $1,000  per  month  as 
the  average  exi>ense,  .the  net  profit  of  the  mine  for  the  year  was 
t49|000.  The  ledge  is  not  worked  upon  an  extensive  scale,  it  being 
only  necessary  to  take  out  rock  foist  enough  to  supply  a  5-stamp  mill, 
that  being  the  capacity  of  the  battery  that  has  done  all  the  crushing. 

Hie  Glencoe  district  is  situated  ten  miles  northeast  from  Mokelumne 
Hill,  on  the  east  of  the  south  fork  of  the  Mokelumne  Biver,  south  of 
West  Point  district.  The  district  has  numerous  veins  of  gold-bearing 
quartz,  mostly  ruiming  in  an  easterly  and  westerly  course,  in  a  slate 
finmatiou.  Facilities  for  mining  are  here  excellent,  there  being  an 
abundance  of  wood  and  water,  good  roads,  and  a  genial  climate. 

The  Good  Hope  mine,  which  has  the  deepest  shaft  in  the  district,  was 
ftnnerly  worked  by  Mexicans,  with  the  aid  of  arrastras. ..  In  1872  it  was 
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purchased  by  the  present  owner,  C.  J.  Garland,  who  erected  substantial 
steam  hoisting-works,  and  sunk  a  «haft  270  feet.  The  former  owners 
had  run  a  tnnnel  300  feet,  which  struck  the  vein  at  a  depth  of  130  feet, 
where  the  ledge  had  an  average  width  of  3  feet.  The  pay-shoot  was 
found  to  be  125  feet  in  length,  and  the  ore  averaged  $18  per  ton.  From 
the  surtkce  to  40  feet  below  the  tunnel-level  the  vein  stood  nearly  verti- 
cal, inclining  somewhat  to  the  south.  Forty  feet  below  the  tunnel  the 
vein  was  broken  and  inclined  north.  At  260  feet  the  vein  came  in  regu- 
lar, with  a  slight  dip  to  south ;  fissure  from  3  to  4  feet ;  pay- vein  1  foot, 
and  widenmg  as  sinking  progressed.  Work  was  suspended  in  mine  in 
December,  1873.  In  connection  with  the  mine  is  a  substantial  IS-stamp 
steam-mill,  furnished  with  four  of  Oochrane's  automaton  self-feeders— an 
excellent  machine,  feeding  all  kinds  of  ore^,  wet  or  dry,  with  great 
regularity,  adding  much  to  capacity  of  stamps  and  saving  materially  in 
labor,  wear,  and  breakage  of  shoes  and  dies.  Since  work  was  suspended 
in  the  Good  Hope  mine  the  mill  has  been  employed  part  of  the  time  in 
crushing  ore  from  other  mines  in  the  district. 

The  &U1  Bruno  mine  is  situated  on  the  same  vein  east  of  the  Good 
Hope.  It  has  been  worked  through  a  tunnel  to  the  depth  of  about  25fi 
feet.  They  have  several  shoots  of  ore,  though  the  present  companj 
have  taken  ore  only  from  one.  The  ore  1$  of  high  grade,  milling  froDi  $2t^ 
to  $60  per  ton.  The  San  Bruno  mine  is  owned  by  Charles  Houchn^, 
William  Sigler,  and  Keys.  The  company  is^  at  present  putting  steam 
hoisting- worksin  the  tunnel  for  the  purpose  of  working  the  men  at  greatei 
depth. 

The  San  Bruno,  like  the  Qood  Hope  and  other  prominent  mines  o: 
the  district,  is  an  east  and  west  location,  in  slate  formation.  It  wai 
worked  by  Mexicans  before  it  came  into  the  possession  of  the  present 
owners,  but  no  great  depth  was  attained  by  them — their  lowest  work> 
ings  being  150  feet.  The  principal  chimney  or  ore-shoot  has  a  length 
of  1 50  feet,  and  varies  in  thickness  firom  1  to  3  feet.  The  mine  is  opened 
by  a  series  of  tunnels  run  on  the  ledge  and  a  connecting  engine-shafL 
About  422  tons  of  ore  have  been  crushed  during  the  present  year, 
yielding  $13,700. 

The  Monte  Ghristo  mine,  owned  by  Albright,  Bochenbach  &  Oa,  is 
situated  south  of  the  San  Bruno.  Average  width  of  vein,  2  feet  f  aver- 
age pay  to  the  ton,  $30.  The  pay -shoot,  which  at  the  surface  was  only 
6  feet  in  length,  increased  to  52  feet  at  the  125-fi)ot  level. 

The  Barney  mine,  owned  by  Skinner  &  Co.,  is  situated  just  east  of 
Mosquito  Gulch,  a  few  rods  above  Good  Hope  mill.  Vein  worked  by 
tunnel  to  a  depth  of  about  80  feet.  Vein  from  1  to  4  feet.  First  pay- 
shoot  50  feet  in  length.  On  high  grade,  paying  from  $20  to  $60  \ier  ton. 
Mine  at  present  leased  to  Abbus  &  Co.,  who  have  extended  tunnel 
aod  struck  another  shoot  of  ore  that  proi^)ects  well. 

The  Bismarck  mine  is  owned  by  Michler  &  Trask.  Two  shoots  of  ore, 
each  20  feet  long.  Mine  worked  through  shafb  to  depth  of  90  feet. 
First  shoot  of  ore  15  feet  from  shaft;  barren  between  shoots,  which  are 
25  feet  apart  Width  of  vein  from  10  to  16  inches.  On  high  grade, 
first  shoot  milling  from  $100  to  $125  per  ton,  second  shoot  from  $60  to 
$80.  Steam  hoisting- works  small,  and  inadequate  for  the  further  work- 
ing of  mine. 

The  Mosquito  mine,  formerly  Valentine,  once  the  most  fkmous  mine 
in  the  county,  is  now  owned  by  Bancroft,  Knight  &  Co.  First  worked 
by  Mexicans,  some  twenty  years  ago,  who  ran  100  mule-arrastrasfbr  a 
long  time,  supporting  a  large  number  of  miners.  A  15-stamp  mill  was 
erected  on  this  mine  and  run  with  success  for  a  time,  but  the  pay-shoot 


CONDITION   OP  THE   MINING  INDUSTRY— CALIFORNIA,         65 

▼as  lost  and  operatioDS  suspended  nntil  the  property  passed  into  the 
bands  of  the  present  owners,  who  have  run  a  tunnel  which  strikes  the 
ledge  at  a  depth  of  240  feet.  This  is  a  large  vein,  varying  in  width 
from  8  to  40  feet,  with  a  chimney  exposed  on  surface  to  a  length  of  200 
feet.  It  is  reasonable  to  suppose  that  energetic  prospecting  of  the 
ground  on  the  tunnel-level  would  discover  the  lost  shoot  of  ore  so  clearly 
defined  above. 

The  Woodcock,  owned  by  Fairchild,  Wellets  &  Smith,  is  worked  by 
atonnel  200  feet  below  surface.  The  vein  is  from  I  to  6  feet  in  width, 
lod  t^  ore  at  present  of  low  grade.  There  are  many  other  mines  in 
the  district  which  have  not  been  worked  this  year. 

At  Mokelumne  Hill  several  hydraulic  claims  are  being  successfully 
worked,  and  at  Central  Hill  or  vicinity  some  very  rich  gravel-mines 
hare  recently  been  struck,  that  are  being  worked  by  tunnels  and  shafts, 
and  paying  largely.  The  ground  is  all  secured  under  the  United  States 
miniog-law,  and  is  owned  by'  few  individuals,  in  lots  from  40  to  160 
acres,  thus  excluding  the  many  from  any  advantages  of  the  discovery, 
eicq)t  to  work  for  daily  wages. 

A  company  has  been  formed  in  San  Francisco  for  the  purpose  of 
working  a  group  of  mines  on  Carson  Hill,  in  this  county,  forming  a  portioa 
of  the  Mother  lode.  These  mines  were  worked  several  years  since,  and 
noted  for  their  yield  of  ores  of  telluride  of  gohl,  but,  *.he  ore  proving 
refractory  by  the  ordinary  mill  process,  the  project  was  abandoned  in 
1885. 

The  situation  of  the  mines  is  advantageous;  Carson  Hill,  on  the  sum- 
mit, is  2,400  feet  above  the  sea-level.  The  Stanislaus  Eiver,  at  Robin- 
son's ferry,  800  feet ;  a  difference  of  1,600.  By  running  a  tunnel  from 
Bear  the  river  lengthwise  on  the  Stanislaus  vein,  the  work  of  ore-ex- 
traction will  be  easy,  and  it  is  expected  that  the  ore  extracted  in  run- 
niog  this  tunnel  will  pay  the  expenses.  To  strike  the  lower  works  of 
the  Stanislaus,  the  tunnel  would  have  to  run  about  650  feet,  and  would 
then  drain  the  mines.  The  declivity  of  the  hill  being  sharp,  the  veins 
will  be  reached  on  the  eastern  side  by  new  tunnels  at  a  depth  of  500  or 
600  feet,  and  reduction-works  erected  near  by.  Three  mill-sites,  with 
the  old  Coyote  mill,  belong  to  the  property.  The  Stanislaus  lode  forms 
the  middle  branch  of  the  Mother  lode,  of  which  the  extreme  end  on  the 
sammit  of  Carson  Hill  is  the  famous  Carson  mine,  only  the  Melones 
Point  Bock,  of  1,275  feet  in  extent,  being  between  the  Mineral  Mount- 
ain and  the  Morgan.  This  last  mine  produced  in  1850-'51,  by  arrastras 
and  hand-mortars,  over  one  million  and  a  half  dollars,  as  reported  by 
Boss  Browne  in  1868.  In  the  Stanislaus  lode  the  rich  deposits  were 
foand  in  chimneys  and  in  the  small  quartz-feeders  which  follow  the  line 
of  slate  formation,  and  at  the  junction  of  these  with  the  principal  lead. 
The  compact  quartz  varies  from  4  to  6  feet  in  thickness,  and  contains 
rich  snlphurets.  The  free  gold  which  was  found  on  the  surface  was 
loon  replaced  by  tellurets  of  gold  and  silver  and  auriferous  iron-pyrites. 
The  ores  are  known  to  be  exceedingly  rich,  but  only  from  6  to  10  per 
cent  were  saved  by  the  common  mill  process.  Mr.  KUstel  recommends 
that  the  ore  be  crushed,  concentrated,  and  roasted  in  furnaces.  The 
expense  of  treatment  is  estimated  at  fjrom  $12  to  $15  per  ton.  The  ore 
is  exceedingly  rich,  a  sample  of  50  bags,  weighing  5,710  pounds,  having 
yielded  by  chemical  treatment  $3,555.94. 

The  Garibaldi  mine  is  located  two  miles  below  Eobinson's  Ferry,  on 
the  Stanislaus  Eiver,  and  is  owned  by  L.  J.  Lewis  and  the  estate  of  J. 
P.  Rogers,  M.  D.,  of  San  Francisco.  They  have  employed  from  ten  to 
fifteen  white  men,  with  some  Chinese.    Wages  range  from  $3  down  to 
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$1.50  per  day.  The  work  done  on  the  mine  is  one  shaft,  47  fleet,  which 
is  to  connect  with  th  drift  in  ore  for  ventilation.  A  tunnel  152  feet  is 
rnu,  which  crosscnts  the  ledge  where  the  vein  of  pay-ore  is  13  feet  wide. 
It  contains  <'  ribbon-rock"  of  the  same  character  as  that  in  the  Amador 
mine.  There  is  a  drift  on  the  vein  70  feet  long,  showing  a  large  body  of 
milling-ore  lying  between  slate  and  greenstone.  Openings  on  the  sur- 
face have  been  made  in  several  places  to  trace  the  ledge,  bnt  all  perma- 
nent work  will  be  done  through  the  tunnel  and  by  levels  run  on  the 
vein  on  the  north  end  of  the  mine,  where  backs  can  be  had  over  600  feet 
high,  between  the  lower  level  (which  is  above  water-line)  and  the  top  of 
the  hill.  The  vein  dips  at  45^,  and  runs  north  47^  west.  The  owners 
claim  3,000  feet  in  length.  There  are  160  acres  of  gravel-land  lying 
between  the  vein  and  the  river,  which  will  pay  well  when  a  ditch,  two 
miles  long,  is.  built  to  receive  the  5,000  inches  of  water  that  can  be  had 
free,  even  in  the  dryest  season.  This  will  be  sufScient  for  running  200 
stamps.  Gost  of  mining  and  milling  the  ore  is  not  expected  to  exceed 
$2.50  per  ton.  Average  yield  per  ton,  about  $10,  though  ore  has  been 
milled  yielding  as  high  as  $28  per  ton.  There  is  2  per  cent,  of  sulphu* 
rets  in  the  ore,  which,  after  concentra.tion,  are  worth  about  $60  per  ton. 
For  the  foregoing  figures  I  am  indebted  to  Mr.  L.  J.  Lewis,  one  of  tiie 
proprietors. 
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AMADOB  COUNTY. 

This  county  is  situated  east  of  the  San  Joaquin  Yalley,  and  is  the 
northernmost  of  the  tier  of  mountain  counties  on  the  eastern  side  of  the 
San  Joaquin  basin.  It  extends  fix)m  the  edge  of  the  valley  proper  to 
the  summit  of  the  Sierra  range,  and  has  a  total  area  of  about  six  hun- 
dred square  miles.  In  its  western  portion  there  is  considerable  good 
arable  and  grazing  land.  Jackson  and  lone  Valleys  are  particuhurly 
fertile.  Amador,  however,  excels  in  its  mineral  wealth,  and  its  rich 
quartz  and  placer  gold-mines,  veins  of  copper,  quarries  of  marble  and 
^ate,  and  extensive  deposits  of  coal  make  it  one  of  the  richest  counties 
in  California.  The  leading  interest  at  the  present  time  is  quartz-mining, 
some  of  the  most  valuable  lodes  on  the  Pacific  coast  being  located  here. 
Some  of  these  mines  have  been  profitably  worked  for  twenty  years  and' 
are  still  valuable.  There  are  stUl  valuable  placer-mines  which  can  be 
profitably  worked  since  the  completion  of  a  large  mining-canal,  recently 
coDstmcted  to  lead  the  waters  of  the  MokelumneBiver  into  tiie  mining- 
districts.  Several  rich  veins  of  copper-ore  have  been  discovered,  turn 
one  has  been  profitably  worked  for  several  years. 

One  of  the  prospective  sources  of  wealth  possessed  by  this  county  Is 
a  deposit  of  lignite  coal,  which  is  believed  to  extend  through  the  west- 
ern portion  of  the  county.  The  deposit  has  been  found  in  different 
localities,  and  in  places  it  is  very  extensive.  Where  excavations  have 
been  made  to  test  its  existence  and  extent,  the  vein  has  been  found 
ranging  from  4  to  10  feet  in  thickness,  and  in  places  it  is  fully  one-half 
loile  in  width.  From  the  developments  already  made,  it  is  evident  that 
a  large  supply  of  cheap  fuel  will  be  easily  obtained.  This  coal  is  well 
adapted  for  manufacturing  purposes,  and  has  been  successfidly  used  for 
^veral  years  at  a  steam  flour-mill  at  lone  City,  and  more  recently  at 
tbe  quartz-mills  of  Sutter  Creek. 

The  principal  towns  of  Amador  are  Jackson,  Sutter  Greek,  Volcano, 
sod  lone  City.  Jackson,  the  county-seat,  was  during  the  era  of  placer- 
nuning  a  place  of  considerable  importance.  It  has  a  history  similar  to 
oiost  of  the  mining-towns  of  California,  having  passed  through  eras  of 
prosperity  and  adversity.  The  exhaustion  of  the  placer-mines,  and  the 
consequent  withdrawal  from  the  locality  of  the  large  population  that 
liad  been  supported  by  that  industry,  seriously  damaged  the  business- 
prospects  of  the  town ;  but  the  development  of  the  rich  quartz-mines  in 
the  vicinity  and  the  horticultural  and  agricultural  resources  of  the  sur- 
ronnding  country  will  eventually  cause  this  place  to  recover  something 
of  its  former  prosperity.  In  the  immediate  vicinity  of  Jackson  are 
jDany  valuable  quartz-mines  that  are  profitably  worked.  Sutter  Creek 
is  a  town  of  considerable  importance,  principally  supported  by  the  rich 
&nd  extensive  quartz-mines  in  the  vicinity.  Here  are  some  of  the  finest 
and  most  complete  quartz  mills  in  California,  and  the  annual  yield  of 
the  precious  metal  is  constantly  increasing.  Volcano  is  one  of  the  once 
prosperous  mining-towns,  in  the  center  of  a  valuable  mineral  district, 
and  there  is  still  considerable  mining  done  in  that  vicinity^ 

There  are  nine  mining-ditches  in  the  county,  aggregating  one  hundred 
and  forty -eight  miles  in  length,  and  supplying  12,000  miners'  inches.  The 
oonnty  has  sixteen  quartz-mills,  crushingfrom  80,000  to  100,000  tons  annu- 
ally. From  6,000  to  8,000  tons  of  coal  are  mined  annually.  The  coal- 
product  will  be  largely  increased  on  t^e  completion  of  the  narrow-gauge 
road  from  Stockton  to  lone  Valley. 

The  Amador  Canal  is  forty-six  miles  long,  8  feet  wide  on  top,  5  fiset 
00  bottom,  and  4  feet  deep.  It  receives  permanent  water  from  peren- 
nial lakes  among  the  snowy  heights  of  the  Sierra  Nevada.    One  of  its 
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leading  purposes  is  to  water  the  broad  sweep  of  undalating  lands,  whic 
for  want  of  irrigation,  have  not  attracted  settlement.  This  importai 
work  was  fully  descrioed  in  the  report  of  1874. 

The  copper-ores  of  Amador  are  worthy  of  notice.  The  richest  copp 
found  in  this  State  is  in  the  section  of  the  great  copper-belt  that  rui 
north  and  south  through  the  whole  length  of  Amador  and  Calavera 
Developments,  stimulated  during  the  term  of  high  prices,  warrant  th 
assumption.  The  Newton  copper-mine  was  opened  to  a  depth  of  2i 
feet.  The  vein  is  remarkable  for  regularity.  It  is  6  feet  wide,  and 
averages  16  to  20  per  cent,  of  metal.  Two  feet  of  the  ore  is  rich  enoug 
to  pay  for  wagoning  forty  miles  to  Stockt,on,  and  thence  shipping  t 
river  to  tide- water. 

The  Amador  Consolidated  continues  to  be  one  of  the  leading  mine 
though  the  operations  of  1874  were  not  brilliant  in  results,  as  may  t 
seen  by  the  following  extracts  fh)m  the  report  of  Mr.  John  A.  Steinbe 
ger,  the  superintendent,  which,  however,  covers  two  months  more  tha 
a  year,  namely,  the  period  of  fourteen  months  ending  April  1, 1875  :* 

Daring  this  period,  22^098  tons  of  (jnartz  have  been  extracted  from  mine  and  mille 
the  average  yield  of  which  is  shown  m  the  secretary's  report.  Nineteen  hundred  ai 
seventy-three  feet  of  drift  has  been  driven  daring  the  past  fourteen  months,  to  wit : 

Fc 

eOO-foot  level 4:3 

Panama  level 215 

Colton  level Iw^ 

London  level— north,  310;  south,  265 «V3 

Lower  level,  (not  named) IC 

Badger  shaft,  (500-foot  level,)  north  150;  south,  236 3t: 

Badger  shaft,  (400-foot  level,)  north - 10 

The  face  of  800-foot  level  is  now  460  feet  north  of  North  shaft.  North  150  feet  frc 
shaft  the  rock  gave  out;  or,  in  other  words,  we  reached  the  north  end  of  chute  of  roc 
We  then  drove  througn  barren  ground  150  feet,  following  the  hanging-wall,  (wbf< 
was  very  regular  and  solid,)  when  we  struck  rock  varying  in  thickness  from  1  to  3  fee 
This  bodv  of  rock  lasted  in  length  30  feet.  We  then  drove  through  barren  groau 
some  30  ileet  and  again  struck  rock  averaging  in  thickness  2^  feet  and  in  length  Hi 
feet. 

The  foce  of  this  drift;  now  shows  some  quarts,  mixed  with  slate,  lying  next  tb 
hanging-wall.  I  should  judge  from  present  indications  that  we  are  near  another  bod 
of  rock.  We  are  still  pushing  this  ixift  ahead.  On  this  level,  both  north  and  sont 
of  shaft,  we  have  opened  out  a  largo  body  of  bowlder-rock,  which  we  have  been  an 
are  still  working,  though  in  quality  it  is  low-grade  rock. 

We  have  opened  a  now  drift  under  the  old  Panama  level  (north)  and  driven  it  2S 
feet  to  bowlder-vein,  the  old  Panama  drift  being  in  such  bad  condition  that  we  dcei 
it  much  cheaper  to  open  a  new  level  than  it  would  be  to  retimber  the  old  one. 

The  vein  in  face  ox  this  drift  is  14  feet  in  thickness,  and  in  quality  about  seven-do 
lar  rock. 

No  work  has  bee^  done  during  the  past  fourteen  months  on  Green,  De  Lask,  < 
Latham  levels,  on  the  bowlder-vein  north  of  shaft.  The  rock  being  low-grade,  it  wi 
deemed  best  for  the  present  to  leave  the  rock  in  place.  The  Colton  level,  south  of  nhai 
has  been  stoped  out.    North  of  shaft  there  is  still  one  stope  which  we  are  working. 

The  norUi  drift  has  not  been  driven  ahead  to  strike  the  bowlder-vein  owing  to  tl 
poorness  of  the  bowlder-rock  in  the  levels  above.  This  level  when  started  looked  vei 
promising,  but  the  good  rock  continued  but  a  few  feet  south  of  shaft. 

The  average  of  rock  both  north  and  south  of  shaft  was  poor  on  this  leveL 

A  cross-cut  opposite  the  shaft  on  London  level  was  driven  100  feet  to  the  eost ;  tl 
ground  passed  through  was  slate  and  granite,  alternate,  and  most  of  it  very  bar 
Nothing  was  found  in  this  cross-ent. 

The  London  level  (100  feet  below  the  Colton  level)  has  been  a  decided  improvemei 
(soath  of  shaft)  over  the  Colton  level,  the  rock  being  better  and  vein  larger.  We  a 
now  stoping  out  the  rock  both  north  and  south  of  shaft  on  this  level. 

The  face  of  south  drift  is  now  265  feet  from  shaft.  The  first  60  feet  driven  from  sha 
the  vein  was  much  broken  and  mixed  with  slate.  At  this  point  the  vein  became  sol 
and  so  continued  for  some  100  feet,  when  it  again  showed  confusion,  being  mixed  wii 

*  This  document  was  received  in  April,  several  weeks  after  the  Commissioner's  repo 
was  sent  to  Congress.  It  was  found  practicable  to  introduce  it  before  the  sheets  wej 
to  press.— B.  W.  &^ 
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date  and  granite,  and  has  so  continued  to  near  its  present  f9«e,  when  the  south  end  of 
diQte  was  reached. 

The  north  drift  on  this  level  has  heen  driven  310  feet.  The  first  150  feet  driven  the 
poond  was  very  much  confased  and  badly  broken,  showing  no  rock.  At  this  point  the 
nek  came  in  next  the  hanging-wall,  and  has  continued,  varying  in  size  from  1  to  10 
feet,  to  within  20  feet  from  present  face  of  drift — the  last  20  feet  showing  no  rock.  The 
qualitj  of  rock  in  this  drift  is  not  near  so  good  as  that  in  the  south  drift. 

The  North  shaft  has  been  sunk  ^half  siz^  below  the  London  level 220  feet.  The  first 
100  feet  we  had  the  vein  varying  in  size  from  2  to  5  feet  in  thickness. 

The  last  120  feet  of  sinking-ground  showed  much  confusion,  hanging-wall  being 
much  broken  and  confused  and  vein  small  and  much  mixed  with  slate  and  granite. 
Two  hundred  feet  below  tiie  London  level  we  started  a  drift  south :  the  first  15  feet  wo 
ptaaed  through  the  same  character  of  ground  shown  in  shaft.  We  then  struck  tho 
Teio,  6  feet  in  thickness,  though  having  no  regular  hanging- wall.  This  rock  continued 
(&feet,  when  we  struck  an  o&et  in  vein  of  5  feet.  To  tho  south  of  this  offset  the  vein 
k  mQch  mixed.  At  the  o£bet  there  is  a  seam  of  clay  running  east  at  a  right  angle 
with  course  of  vein  of  a  foot  in  thickness.  For  the  present,  we  have  stopped  the  driv- 
ing of  drift,  and  are  following  this  seam  ;  we  are  now  in  60  feet.  The  ground  passed 
thioagh  is  more  like  foot  than  hanging  wall ;  it  is  soft  slate,  much  mixed  with  quartz. 
The  true  hanging-wall  must  be  to  the  east,  and  I  am  in  hopes  of  finding  rock  when  we 
reach  the  true  wall.  It  is  very  evident  from  the  change  on  this  level  over  those  above 
that  the  vein  at  this  o£&et  has  been  thrown  to  the  east.  If  so,  we  will  strike  it  in  this 
enas-cut. 

We  have  as  yet  started  no  drift  north  on  this  level.  This  level  is  1,865  feet  below 
the  aarface. 

We  have  driven  a  prospecting-drift  south  from  Badger  shaft  (500  feet  from  surfiice) 
836  feet ;  struck  several  small  bodies  of  rock,  but  nothing  lasting. 

Also,  have  driven  north  400  and  500  feet  from  surface  into  the  old  works,  and  found 
I  lar^  body  of  bowlder-rock,  which  hod  been  loft  standing,  upon  which  wo  have  been 
working  for  many  months  past,  and  will  last  for  many  mouths  to  come. 

Id  loy  last  annual  report  I  spoke  of  the  condition  of  North  shaft  under  the  Green 
kvel  as  being  in  very  had  condition,  and  that  retimbering  would  soon  be  necessary. 
We  have  managed  to  keep  that  part  of  shaft  in  running  condition  by  patching  it  up 
from  time  to  time,  being  most  anxious  to  prospect  the  bottom  of  mine. 

Aa  soon  as  we  thoronghly  develop  our  bottom  level  we  should  at  once  commence 
letimberiug  that  portion  of  shaft  under  Green  level. 

During  the  past  year  we  have  done  considerable  repairing  on  Middle  and  Badger 
diafU,  both  of  which  are  now  in  very  fair  running  order. 

From  Col  ton  level  to  bottom  level  (being  300  feet)  the  rock  is  in  place,  excepting 
five  Btopes  having  been  partial! v  worked  on  London  level. 

Tlie  Amador  Canal,  for  several  years  in  course  of  construction,  was  finished  and  water 
torned  into  it  last  November. 

As  yet  they  have  not  been  able  to  give  regular  supplies  of  water,  owing  to  a  number 
of  breaks  in  ci\nal  from  time  to  time.  This  will  be  a  source  of  annoyance  for  somo 
time,  or  until  the  canal  becomes  well  puddled. 

We  are  now  making  preparations  to  use  water  from  this  canal.  The  wheel  is  being 
hoilt  and  pipe  being  made.  Within  the  next  six  weeks  wo  will  be  running  the  mill  by 
water. 

From  the  secretary's  report  for  the  same  period  I  extract  the  follow- 
ing statement: 

RECEIPTS. 

Cash  on  hand  with  John  A.  Steinberger  February  2, 1874 #1,225  01 

Cash  on  hand  February  2, 1874 2,939  55 

Total $4,164  56 

Ballion-account : 
Proceeds  of  22,098  tons  of  ore,  (average  per  ton,  8l0.84f  J%) 239, 717  35 

Salphuret-account : 
Proceedsof  219i  tons  of  sulphurets,( average  per  ton,  |92.27tM) 20,254  02 

Premium-account : 
Premium  received  on  bullion 1,410  63 

Hine-acconnt : 
fiale  of  old  machinery,  iron,  rope,  lamps,  &o 4,283  37 

Beal-estate  account :  . 
Sent  of  house  at  Sutter  Creek 185  00 


Total 270,014  93 
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DISBURSEICSKTS. 

MiDe-acooant : 

Drifting  and  Btoping,  labor,  aa  per  roll (63, 398  90 

Si  nking  North  Bnaft,  labor,  as  per  roll 4, 542  1 1 

Sinking  air- way,  labor,  ae  per  roll 850  00 

Badger  abaft  and  genenU  repairs,  labor,  as  per  roll  9,604  01 

Surface-men, labor,  as  per  roll 32,566  65 

Sundry  labor,  as  per  roll 25  00 

Total  labor $110,386  07 

Sapplies : 

3,603f  cords  wood |21,651  12 

Coal 26  76 

Charcoal 948  67 

Lumber 1,656  34 

Timbers 10,958  80 

Spiling 2,761  95 

Hardware 5,141  90 

Steam-pump 518  50 

Wire-rope 4,221  36 

Rope 9,582  62 

Powder  and  fuse 5,187  86 

Oil 1,539  75 

Candles 1,860  25 

Tar 67  50 

Soap 69  00 

Canvas 25  50 

Oil-cloth 12  25 

Water 250  00 

Sundries 75  65 

Total  supplies 66,555  78 

Total  disbarsements  at  mine |.  $176,94 

Eureka  Mill  account :  * 

Labor,  9s  per  rolls $17,002  72 

Supplies : 

Hardware $542  46 

Castings 6,011  17 

Quicksilver 1,466  43 

Water 480  00 

Coal 3,049  42 

1121  cords  wood 618  75 

Oil 735  05 

Candles 527  25 

Tar 30  00 

Soap 6  00 

Lufnber 244  51 

Timber 13  75 

Shingles 6  65 

Sluicing 131  87 

Canvas 10  38 

Sundries 49  27 

Total  supplies 13,922  93 

Total  disbursements  at  Eureka  Mill 90,92 

Bose  Mill  account : 
Labor,  as  per  rolls,  (watchman) 15 

Freight  and  team  account : 

On  coin. $289  50 

On  bullion 660  50 

Onsupplies 2,228  04 

Total  freight $3,178  04 
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Htfness  and  repaiiB l $148  75 

Honesboeio^ 101  II 

WagoD-repain 84  62 

Feed  forteams 1,275  38 

Uaeof  team 52  50 

Total  team  expense $1,6G2  36 

Total  freight  and  team  disbnnements $4,840  40 

Snlphnxet-aoooimt : 
Charges  for  working  219|  tons 3,891  97 

Genend  expense  aocoonts : 
Francisoo  expense $1,090  97 


Sotter  Creek  expense « 870  65 

Salaries  paid  secretary,  superintendent,  and  clerk 9, 380  00 

Intereeton  overdrafts 304  36 

InsoraDce  on  mill,  hoisting-works,  d:4S 1,605  00 

crfballion 340  84 

15  50 


Total 13,607  32 

Dividend-aoconnt : 
Amonntof  dividends  paid  to  stockholders 30,000  00 

Tax-aoooant^ 

State  and  ooanty  tax  on  mine,  real  estate,  and  offioe-fbrnitare  for  the  year 

1874-75 4,322  34 

* 

Cash-aooonnti 

Cash  on  hand  with  John  A.  Steinberger  April  1, 1875 $355  47 

Cash  on  hand  April  1^  1875 ^ 4,979  33 

Total 5,334  80 

270  014  93 

▲86ET8,  ilPHIL  1,  1875. 

Real  estate: 

EiRekaMiU,40  stamps $30,000 

Soie  Mill,  16  stamps 5.000 

BMlger  Mill,  16  sUmps 1,000 

HoiMing-works  at  North  shaft 50,000 

HoiAting- works  at  Middle  shaft 15,000 

Hoisting- works  at  Badger  shaft 15,000 

CsUfornia  engine  andooisting  works 4,000 

Stores,  dwellings,  tram-way,  magazine,  &o 18,600 

$138, 600 

Penonal  property: 

Thnber,  lumber,  cord- wood,  coal,  charcoal,  powder,  tools,  supplies,  d4S .  $14, 086 

3  steam-pomps 2,500 

Wire  and  Manila  ropes  and  3  shaft-cages 10,400 

5  bones  and  mnles,  foed,  harness,  wagons,  cars 4,375 

Buckets  for  water  and  rook ;  famitnro  and  safo 2,200 

6  tons  of  solphnrets 2,500 

36,061 

Total  real  and  personal  property 174,661 

The  Oneida,  which  may  be  ranked  as  one  of  the  most  valuable  mines  in 
fbeooonty,  is  presenting  a  flattering  appearance.  New  and  snbstantial 
hoisting- works  have  been  completed  during  1874.  The  shafb  has  reached 
the  depth  of  IV^  feet,  and  the  mine  has  been  thoroughly  proven  to  the 
lowest  leveL  The  chimney  increases  as  greater  depths  are  reached,  and 
at  thils  time  presents  an  nnbroken  ledge  of  rich  pay-ore,  500  feet  in 
length.  The  rook  now  being  taken  from  the  mine  will  average  $20  per 
ton. 
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)  discovery  of  lignites  in  this  and  other  connties  on  the  foot-hills 
e  Sierra  Nevadbs  has  attracted  the  attention  of  the  public  dnring 
>a8t  two  years.  Dr.  J.'  G.  Cooper,  formerly  one  of  the  corps  of 
ssor  Whitney  on  the  State  geological  survey,  and  who,  in  that 
ity,  had  made  examinations  of  more  than  one  hundred  localities 
ich  coal  strata  had  been  found,  recently  read  a  paper  on  the  sub- 
before  the  California  Academy  of  Sciences,  of  which  I  reproduce 
istract,  as  the  subject  is  one  of  growing  interest  in  this  State. 

oQgh  the  nnsoieotlfio  sneer  at  geolo^ipcal  facto  and  foesilB  aa  not  praoticaUy  ase- 
ij  are  really  the  only  reliable  guide  in  determining  the  age  and  probable  value 
-deposits.  The  true  coal  of  the  Carboniferous  rock  in  other  conntnes  was  formed 
ree-fems,  algas,  and  other  plants  of  low  organisation. 

9  such  has  £een  found  on  this  coast,  and  from  the  fact  that  ours  contained  re- 
ef coniferous  aud  dicotyledonous  trees,  geologists  had  long  considered  it  all  as 
,  but  practically  it  was  as  good  as  much  of  the  older  coal,  at  least  that  of  Van- 
's Island,  Bellingham  Bay,  Coos  Bay,  and  Mount  Diablo.  The  most  northern 
ies  mentioned  had  been  determined  beyond  doubt  by  the  fossils  as  of  Cretaceous 
it  there  is  still  some  doubt  as  to  those  of  California,  which  may  be  partly  or 
y  above  the  Cretaceous  strata,  like  the  Bocky  Mountain  coal,  which  is  generally 
ered  Eocene. 

,  however,  does  not  affect  the  value  of  fossil-evidence,  as  aU  the  species  of  both 
brmations  are  extinct,  and  any  coal  found  associated  with  fossils  of  living  species 
)e  of  later  date. 

laying  bods  of  coal  have  been  found  anywhere  of  later  date  than  these.  It  does 
llow,  however,  that  because  a  stratum  is  Cretaceous  it  will  pay.  Numerous 
in  that  formation  in  the  Coast  range  are  too  thin  to  pay,  thougn  of  pretty  good 
y.  None  will  pay  if  less  than  two  feet  thick,  and  in  most  places  a  thickness  of 
tet  is  necessary,  if  the  coal  is  no  better  nor  more  accessible  than  that  of  Mount 
».  Much  of  the  Cretaceous  strata  is  also  so  metamorphosed  that  the  coal  has 
nined  by  infiltration  of  iron  and  sUica,  with  other  minerals,  the  sutrouodiiig 
ones  beiug  converted  into  jasper  or  serpentine. 

fossil  shells  found  in  connection  with  this  coal  show  that  it  was  formed  by  aeon- 
ion  of  trees,  &.C.,  in  shallow  bays,  at  the  mouths  of  rivers  in  fresh  cr  brackish 
and  therefore  along  the  shores  of  older  cootinents  or  large  islands.  Often  these 
ts  have  been  sunk  afterward,  aud  strata  with  marine  shells  have  accumulated 
them  to  a  great  depth,  when  all  would  be  agaiu  raised  above  the  sea.  In  the 
range,  Cretaceous  coal-strata  exist,  above  which  Miocene-Tertiary  strata,  full  of 
of  living  kinds,  were  deposited  to  a  thickness  of  1,000  feet,  but  afterward  removed 
3ntly  to  show  the  coal  beneath. 

beds  of  undoubted  Tertiary  age  are  numerous  in  the  Coast  range,  and  usually 
the  vegetable  structure  so  plainly  as  to  be  recognized  as  lignites  by  everybody, 
8  differing  from  coal  in  a  more  or  less  brown  tint.  Some  lignites  may  pay  for 
Dg,  for  local  use  especially,  as  they  do  in  some  parts  of  Europie. 
rly  all  of  that  in  the  Coast  range  is,  however,  in  either  too  thin  beds  or  too  full 
phur  aud  other  impurities.  In  a  few  places  it  has  been  purified  and  hardened 
U)  resemble  anthracite,  apparently  by  the  action  of  subterranean  heat,  when  the 
are  in  contact  with  igneous  rock  beneath  them. 

lignite-beds  of  lone  Valley,  Amador  County,  and  Lincoln,  Placer  County,  appear 
if  one  age.  The  former  is  described  bv  Professor  Whitney,  in  the  State  Geology, 
,  as  being  very  soft  material,  approaching  peat,  and  useful  only  for  local  con- 
ion.  It  forms  a  bed  seven  feet  thick,  occupying  several  small  basins  in  the  foot- 
apparently  the  beds  of  former  lakes.  Numerous  fossil  planto  are  found  in  it,  and 
Qsidered  by  him  to  prove  ite  Pliocene-Tertiary  age.  The  large  deposits  found  near 
In,  at  a  much  lower  elevation,  show  that  this  Pliocene  lignite  probably  occupies 
portions  of  the  Sacramento  and  San  Joaquin  Valleys,  where  marine  Pliocene  fos- 
ive  long  been  known  to  exist,  as  well  as  fresh- water  and  terrestrial  fossils,  wliich 
led  it  successively  as  the  country  rose  above  the  level  of  the  sea.  Much  of  this 
ras,  no  doubt,  formed  in  lakes,  which  in  filling  up  left  the  present  marshes, 
oene  coal  is  also  found  in  the  Coast  range,  but  nowhere  in  paying  quantity. 
»  from  an  inch  to  a  foot  thick  may  be  seen  by  any  one  visitiug  Lon^  Beach, 
of  Lake  Merced,  where  the  Pliocene  strata,  full  of  marine  fossils,  (which  prove 
ige  by  the  large  proportion  of  living  species,)  are  uplifted  with  a  dip  of  30^  to 
the  northeast. 

iu  article  in  the  Proceedings  of  the  California  Academy,  Vol.  IV,  p.  244,  Amos  Bow- 
[eacribed  and  figured  this  Pliocene  formation  as  **  terraces,''  most  of  which  Doctor 
r  thinks  exist  only  in  imagination.  As  seen  from  east  of  the  bay,  the  top  of  the 
as  this  point  appears  tolerably  level,  but  the  strata  along  the  beach  are  plainly 
ed  30^  to  4QPf  and  were  so  described  in  California  Geology,  Vol.  I. 
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At  a  distanoe  of  ten  to  twenty  miles  many  such  ''terraces"  may  be  seed  along  tl 
rid^  aroand  the  bay,  but  none  of  these  ridges  are  really  terraced  in  the  apper  strat 
which  are  everywhere  highly  inclined.  True  P1166ene  terraces  do  exist  at  low  leve 
aronnd  the  bay  and  in  Livermore  Valley,  containing  fossil  remains  of  land-animal 
Doctor  Cooper  was  inTCStigating  these  when  the  survey  was  suspended  in  1873.  Tl 
marine  terraces  described  by  rrofessor  Davidsoui  in  Vol.  Y,  part  1,  do  not  extei 
within  the  mouth  of  the  bay,  or  yery  near  it. 

There  is  a  fresh- water  deposit  in  the  basin  of  San  Pablo  Creek,  containing  thin  be< 
of  good  lignite,  full  Of  fresh-water  shells,  indicating  a  lake-deposit  of  probably  tl 
Miocene  age* 

The  strata  baye  been  very  mnch  disturbed  by  volcanic  action  in  all  the  places  whe; 
Doctor  Cooper  has  examined  them,  and  are  not  likely,  therefore,  to  be  profitable.  Ind 
cations  of  toe  effects  of  the  great  volcanic  convulsions  about  the  end  of  the  Pliocei 
epoch,  which  destroyed  the  then  existing  tropical  fauna  and  the  flora  of  Califomi 
(as  described  by  Professor  Whitney,)  are  to  be  seen  in  the  coast  strata  of  all  the  ooui 
ties  so  far  explored  north  of  the  bay,  as  well  as  in  the  gravel-terraces  containing  tl 
remains  of  the  tropical  animals  and  plants,  so  far  known  chiefly  by  the  collections 
Dr.  L.  G.  Yates,  of  CenterviUe,  (described  by  Doctor  Leidy  in  a  recent  publication 
the  *'  United  States  Geological  Survey  of  the  Territories.'') 

StatemefU  of  quarta-millSj  Amador  County^  Califomiaj  1874. 

Amador  district — ^Name  of  mill,  Keystone  Consolidated  Mining  Con 
pauy  ;  owners,  Keystone  Consolidated  Mining  Company ;  kind  of  i>ow4 
and  amount,  06  horse-power,  steam;  number  of  stamps.  4(1;  weight  < 
stamps,  700  pounds:  number  of  drops  per  minute,  84;  height  of  droi 
8  inches ;  number  of  concentrators,  22 ;  cost  of  mill,  $50,000 ;  capacit 
per  24  hours,  90  tons;  cost  of  treatment  per  ton,  $2.04;  tons  crushe 
during  year^  25,146 ;  metiiod  of  treating  sulphurets,  chloriuation. 

EL  BOBADO  00X7NTT. 

The  history  and  physical  characteristics  of  this  county  may  be  coi 
sidered  as  typical  of  a  large  portion  of  the  central  mining  region  < 
California,  which,  after  a  period  of  decadence,  is  now  beginning  to  fe 
the  beneficial  influence  of  capital  and  labor,  as  manifested  in  nie  coi 
struction  of  extensive  mining-canals,  the  introduction  of  water,  and  tl 
opening  of  long-abandoned  mines.  In  1850  El  Dorado  County  had 
population  of  20,000;  in  1860,  20,500;  and  iu  1870,  only  10,300.  Tl 
same  proportion  holds  true  in  Amador,  Calaveras,  and  Placer  Countie 
It  is  estimated  that  El  Dorado  County  must  have  produced  one-tent 
of  the  $600,000,000  of  gold  produced  by  California  before  1860,  < 
$60,000,000,  of  which  Georgetown  divide  produced  half.  They  hai 
had  until  recently  no  water  on  Georgetown  divide  to  sluice  systec 
acically.  The  veins  and  seam-belts  have  not  been  sufficiently  unde 
stood  to  be  worked  discriminatingly. 

Among  the  projects  of  magnitude  for  the  introduction  of  water  1 
this  county,  I  may  enumerate  the  operations  of  the  California  Water  Coc 
pany,  on  the  Georgetown  divide:  the  El  Dorado  Water  and  Dec 
Gravel  Mining  Company^  on  the  Placerville  divide;  and  the  Mom 
Gregory  Water  and  Mining  Company,  iu  the  higher  portions  of  tl 
county.  The  California  Water  Company's  canal  will  supply  the  count] 
between  the  Middle  and  South  Forks  of  the  American  Biver,  while  tl 
El  Dorado  Company  will  perform  a  like  service  for  the  country  soul 
of  the  South  Fork. 

The  main  ditch  of  the  El  Dorado  Company,  commencing  near  Sport 
man's  Hall,  on  the  Placerville  and  Carson  road,  and  ending  at  the  co: 
fluence  of  Alpine  Creek  with  the  South  Fork  of  the  American  Bive 
will  be  twenty-six  miles  in  length.  ^  It  will  be  about  5  feet  wide  at  tl 
bottom,  13  feet  wide  at  the  top,  and  6  feet  deep.    It  runs  through 
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deDse  forest  of  pines  nearly  all  the  way,  over  a  roagh  country,  across 
deep  canons,  over  precipitoas  bloffs,  along  the  sides  of  almost  bottom- 
fess  ravines,  l^nmerous  tunnels  and  flumes  will  be  required,  but  the 
work  is  pushed  vigorously  forward,  and  will  probably  be  completed  be- 
fore the  end  of  the  season  of  1875.  When  this  is  done  the  company 
will  be  in  a  position  to  command  at  least  10,000  inches  of  water  for  the 
washing  of  the  auriferous  beds.  And  tliis  water  will  then  be  available 
for  Uie  irrigation  of  a  large  section  of  country  now  consumed  by  the 
k)Dg  summer  droughts.  The  estimated  cost  of  this  enterprise  is  $400,000. 
On  the  Georgetown  divide,  the  California  Water  Company,  a  San  Fraa- 
dfloo-company,  comprising  many  well-known  mining-capitalists,  (among 
them  Mr.  J.  T.  Pierce,  of  Smartsville,)  has  constructed  and  acquired  by 
poichase  a  vast  system  of  ditches  and  an  extensive  area  of  valuable 
auriferous  territory.  The  main  water-supply  is  a  system  of  lakes,  known 
as  the  Bubicon  basin,  situated  at  a  high  altitude  in  the  eastern  portion 
of  the  county. 

Banning  lengthwise  (northwest  and  southeast)  in  the  heart  of  the 
Sierras  for  a  distance  of  fifteen  or  twenty  miles,  the  Bubicon  Biver  basin 
holds  several  hundred  square  miles  of  snow,  10  to  30  feet  deep,  the 
nielting  of  which  begins  in  April  or  May  in  the  bottom  of  the  valleys, 
and  recedes  to  higher  altitudes  later  in  the  season.  The  entire  basin 
of  the  Bubicon,  as  well  as  that  of  the  Little  South  Fork,  is  glaciated 
and  dotted  with  innumerable  lakes  of  glacial  origin.  Some  of  these 
are  of  great  extent  and  very  deep.  Inclosed  within  lateral  and  terminal 
moraines,  consisting  of  a  narrow  rim  of  loose  material  easily  dug,  these 
lakes  are  natural  dams  or  reservoirs,  capable  of  standing  an  enormous 
pressure,  and  in  most  cases  of  being  raised  by  a  slight  artificial  recon- 
stiuction  of  the  eroded  outlet  to  a  reservoir-capacity  greatly  increased 
above  their  present  natural  capacity. 

This  water  will  be  brought  to  the  mining-region  by  a  system  of  ditches, 
flames,  tunnels,  and  iron  pipes,  having  an  aggreg  ite  length  of  three 
hondred  and  ten  miles  and  a  capacity  of  16,470  inches,  miners'  meas- 
urement. 

Every  portion  of  the  divide  is  covered  by  ditches  of  the  California 
Water  Company.  Besides  the  main  ditches  for  summer  supply,  the  old 
Stone  ditch  and  the  El  Dorado  ditch  leading  up  into  the  high  Sierra, 
there  is  a  large  number  of  distributing-ditches,  connected  with  numerous 
sabordinate  ranch-ditches,  which  were  constructed  to  take  advantage 
of  local  streams  for  mining-purposes,  yet  which  may  all  be  considered, 
and  are  equally  usefulj  as  agricultural  ditches  in  the  summer  season. 
Tbe  original  survey  and  construction  was  the  work  of  the  predecessors 
of  the  California  Water  Company. 

The  California  Water  Company  sells  water  for  mining-purposes  in  the 
following  districts:  Georgetown,  Georgia  Slide,  Pilot  Hill,  Crane's  Gulch, 
Mount  Gregory,  Volcanoeville,  Tipton  Hill,  Spanish  Dry  Diggings,  Green- 
wood, Saint  Lawrenceville,  Kelsey's,  Bich  Flat,  Centervillo,  Wild  Goose, 
and  along  the  South  Fork  of  the  American  for  agricultural  purposes. 

Through  the  courtesy  of  the  company,  I  am  permitted  to  make  the 
following  extracts  from  Mr.  Amoi^Bowman's  report  on  their  property : 

hi  gravel-miiiiDg,  800  inches  at  100  feet  "  bead,''  working  for  ten  hours  =  800  ten- 
ibot  cabee  of  water  =  800,000  cubic  feet,  weighing  24^880  tons,  (without  adding  thereto 
thepresaore  arising  from  the  ''head"  employed))  will  move,  through  ordinary  slnice- 
giades  of  8  to  12  inches  to  the  box,  3,000  cubic  yards  of  loosened  ffravel,  or  2,000  cubic 
Tards  of  ordinary  uncemented  bank-gravel ;  say  an  average  of  2,500  cubic  yards,  weigh- 
hg  8,300  tons,  or  ( WA^)  =  i  of  the  weight  of  water  employed. 

Reekoned  by  inches,  the  amount  of  gravel  moved =MrM  times  as  many  cubic  yards 
ai  there  ace  minen^  inches  employed. 
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Weipht  of  water.— A  onbio  foot  of  water,  at  GiiP  Fahrenheit,  weighs  6S.321  pounds 
One  thoQtond  cnbio  feet  weigh,  accordio^ly,  62,321  pounds,  or  31.160  tone. 
The  weight  of  gravel,  sand,  rook,  Sec,  is  exhibitea  in  the  following  table : 


Material. 


If 


4 


S    p_; 


1.  Clay 

9.  Sand,dry 

3.  Sand,ivet 

4.  Trap-rock 

5.  Basalt 

6.  Qaarts 

7.  Shale 

K  Slate,  (clay) 

9.  Deoompoeed  shale,  (estimated) 


120 
88.6 
118 
170 
187.3 
165 
109 
180 
100 


4.800 


4,500 
5^060 
4,450 
4,370 
4,800 
9,700 


1.99 
1.49 
L9 
9L79 

a 

9.69 
9.6 
9.9 
L8 


Water  is  measured  by  the  Califoraia  Water  Company  by  the  customary  square-inch 
aperture  under  a  pressure  of  6  inches,  making  1  incn  equal  to  94.7  cubic  Jeet  per  hour. 
In  other  localities,  the  pressure  used  is  10  inches,  making  109.1  cubic  feet  per  hour,  as 
calculated.  The  average  of  the  miner's  inch  in  California  is,  then,  about  100  cubic 
feet  per  hour,  or  1,000  cubic  feet  per  day  of  ten  hours.  The  average  price  la  10  oenti 
per  1,000  onbic  feet,  equal  to  a  cube  or  tank  of  10  feet,  measured  either  way. 

For  parposes  of  comparison  with  quantities  elsewhere,  Mr.  Bowman 
suggests  that  the  pressure  or  gauge  of  the  water-agent  should  be  so 
regulated,  in  general,  as  to  deliver  the  average  of  one  hundred  cubic 
feet  per  hour. 

He  gives  the  following  table  for  comparison  : 

• 

The  standard  minert^  inch.* 


Pressnre  from  sarface  to  top 
or  middle  of  orifice,  (vary- 
ing) 


Six-inch  pressure 

Do 

I>o 

Do 

Ten-inch  pressnre 

Six  to  ten  inch  pressnre 

Do 

Do 

Do..... 


Miners' 
inch. 


1 
1 

Sd 
1000 


1 
10 

100 


In  cnbio  feet,  (each  6.93  gallons.) 


Per 

ond. 


1000 


.039 
.096 
1 
86i 

.03 

.097 
.97 
9.7 


97 


Per  min- 
ute. 


9.33 
1.57 
60 
1580 

1.8 

1.6 
16 
166 


1666 


Per  hour. 


140 
04.7 
&600 
0<70a 

109.1 

100 

1,000 

10,000 


100.000 


Per  94 
hours. 


3,360 

9,974 

66.400 

9,974.000 

9,618 

9,400 

94,000 

940,000 


9,400,000 


Antbority. 


Hittell. 
Carpenter. 

Do. 

Do. 

Do. 

rtaadard  expert* 
mental  miners* 
inch. 


*  The  usual  acceptation  of  the  miner's  inch  is  that  given  by  Hittell  in  this  table.    It 
may  be  calculated  by  the  formula  of  Haswell,  --  b  \^2g  (^'  \/A'— ^  \/'S)C  =  V;  &  being 

the  breadth,  h'  the  distance  from  the  sill  to  the  surface,  and  A  the  distance  from  the  top 
of  the  opening  to  the  surface,  in  feet,  while  C  is  the  coefficient  of  discharge,  assumed 
at  .750,  and  Y  the  volume  iu  cnbio  feet  per  second.    Thus : 

The  coefficient  of  discliarge  is  perhaps  too  large. — B.  W.  B. 


CF  Tnr  sszns  iK2f::s3SF — caiivoss:^      7!^ 


.4.  "vttiftMri. '^cj^kdis   t^.Mi 


t  ^  :  .  rfi    n» 
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of  Sevadm  and  Utah,  whkii  extMids  imv«»(  inu^ 
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At  the  point  when  GtoigeUimii  ffixide  joitts  tke  sauimit^  IhM^  ai^ 
three  nnvit-nBgei,  TelTs  Moontjun  rai|*ies  the  Mam  or  VTc^itt'ra 
lanninit,  and  the  Katitem  aoBimt,  or  Washoe  nul|^^  The  two  w^^c^rti 
aie  the  highest,  being  nearly  equal  in  heights  But  the  most  w«$i^ly 
laage  carries  Uie  most  snow.  Its  soauner  stoiee  of  water  ai^  iH^wr 
exhaosted.  Between  the  snowy  TelFs  Mountain  range  and  the  ^mi* 
mit  runs  the  Bnbieon  River,  a  stream  very  laige  in  mttlsiiramer  and 
antnmn,  oonstitnting  the  principal  basin  of  di^nage  of  the  nielUiig 
snows  of  late  summer. 

From  a  general  altitude  of  8,000  leet,  at  its  janction  with  the  citvs^  of 
the  Sittfa,  Georgetown  divide  (like  every  other  divide  of  tlie  mng\^\ 
sinks  gradnidly  and  with  great  regularity,  in  fifty  miles  of  horixontul 
distance,  to  an  altitude  of  175  feet  at  the  margin  of  Sacramento  Vnlloy 
plain,  near  Folsom.  Being  nearest  to  the  outlet  of  the  valley,  (C^irquinos 
Straits,)  the  rivers  of  this  portion  of  the  Sierra  are  more  deeply  eroiknl, 
ia  proportion  to  the  altitude  of  the  range  opposite,  than  el^ewiiere* 

East  of  Loon  Lake  basio  the  divide  assumes  an  Alpine  clmraotor. 
The  surface  changes  from  glacial  dilms  overlying  the  slates  to  )H«rAM>tly 
bare,  polished,  glaciated  rocks.  The  forests  re-appear  only  in  the  liigher 
and  Ion  ^^iatod  summits,  ou  ridges  where  the  soil  was  not  reniovtHl  by 
the  iee-beds,  on  account  of  their  higher  altitude  than  the  glacial  levelH ; 
or  in  vaUeys,  or  moraine  promontories  of  glacial  detritus. 

Taking  in  the  western  slope  at  a  glance,  there  are  ten  parallel  swell m 
or  corrugations  of  uplift  to  the  west  of,  and,  in  general,  parallel  with 
the  main  summit,  with  transverse  ridges  having  a  nortneasterly  and 
aonth westerly  trend,  and  here  the  strikes  of  the  slates  ait)  oorrt^spond- 
isgly  altered. 

Enmon. — ^The  gorges  of  the  Sierra  measure,  at  mid* slope,  3«000  feet 
deep.    At  Forest  Hill|  the  cailoii  of  the  Middle  Fork  is  below  the  town 
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2,500  feet ;  below  the  top  of  the  hill,  2,800  feet    At  Deadwood,  the 
cailon  is  1,600  feet  deep.    At  El  Dorado  Gaiion,  the  river  is  2,800  feet 
below  the  blafifs.    The  angle  of  slope  in  the  latter  canon  is  nearly  45^^ 
The  np[)er  edges  of  the  walls  are  only  threeqnarters  of  a  mile  apart*. 
Probably  the  average  angle  of  slope  is  not  far  from  30^.    The  streamy 
are  mere  gutters  at  the  bottom,  100  or  200  feet  wide.    Under  such  con- 
ditions,  when  winter  torrents  rise  to  20,  40,  and  50  feet  above  the  usual 
level,  flowing  at  the  rate  of  six  or  eight  miles  per  hour,  carrying  huge 
grinding  rocks  along  with  the  .water  at  the  bottom,  one  can  easily  under- 
stand how  these  rivers  were  capable  of  executing  the  titanic  work  of 
erosion  we  still  find  them  engaged  upon — ^under  the  condition  of  &ee 
eroding  grades  varying  between  50  and  175  feet  to  the  mile. 

Independently  of  erosion,  the  slates  of  the  divide,  which  are  general^ 
bare  of  volcanic  or  detrital  matter,  have  maintained  a  certain  average 
outline  of  surface,  about  ten  miles  in  width,  between  the  two  great 
caiions  of  the  Middle  and  South  Forks,  remarkably  regular  on  top,  in 
consideration  of  the  extent  of  the  erosive  action  to  which  the  countzy 
has  been  subjected. 

Otter  Greek,  Pilot  Creek,  Little  South  Fork,  and  the  BnbicQn,  on  tbe 
north  ;  Greenwood,  Dutch,  Hock,  and  Silver  Creeks,  on  the  south,  are 
the  principal  lateral  erosions.  Yet  they  have  scarcely  been  able  to  give 
a  mountain  character  to  the  divide  beyond  the  immediate  vicinity  of 
the  two  great  canons  that  bound  the  divide.  One  hundred  and  fifty 
square  miles  of  undulating  country,  below  2,500  feet  altitude,  are  only 
here  and  there  intersected  by  an  abrupt  branch  of  the  principal  cafiooa. 
And  the  country  above  Georgetown  embraces  many  succeeding  areaaoC 
fifty  square  miles  in  extent,  comparatively  flat,  or  diversified  by  kuolla 
and  ridges  that  seldom  rise  over  500  feet 

Seasons. — From  May  to  August  there  is  no  rain -fall  worthy  of  meo* 
tiou,  or  capable  of  measurement,  on  the  western  slope  of  the  Sierras- 
nothing  beyond  a  sprinkling.  The  dry  season  is  at  its  height  in  August 
and  September.  In  the  lower  zone  the  rainy  season,  from  November 
to  May,  corresponds  to  what  in  the  higher  zones  is  a  similar  season  of 
very  heavy  and  continuous  rains.  The  streams  in  the  canons  th^i 
become  terrific.  The  suddenness  of  the  mountain-floods  is  such  that  tbe 
water  rises  in  tbe  narrow  canons  in  a  few  days  from  20  to  30  feet. 
Spring  and  autumn  become  definite  seasons  only  in  the  high  Sierra. 

The  rain-zones  on  the  flanks  of  the  Sierra  correspond  to  the  forest- 
zones.  The  foothill  belt  shares  the  climate  of  Sacramento  Valley,  which 
also  grows  spreading  oak.  Snow  never  falls,  or  only  as  a  nine  year^ 
wonder.  No  rain  falls  between  May  and  November.  The  light-forest 
zone  has  rain  later  in  the  summer — a  shorter  dry  season.  Snow  lies,  in 
winter,  for  several  days  at  a  time.  The  heavy-forest  zone  has  snow 
lying  all  winter  through.  The  summit-zone,  per  contra^  has  snow  lying 
all  through  summer  on  the  higher  points,  or  even  lower  down ;  and  so  ' 
late  into  the  summer  as  to  stunt  vegetation  which  is  not  favorably  situ-  i 
ated  as  to  soil  and  sunshine.  Snow  at  the  summit  lies  from  10  to  40 
feet  deep. 

The  annual  rain-fall  at  Georgetown,  (2,500  feet  above  the  sea-level,) 
as  observed  by  Mr.  McKusick,  is  from  40  to  47  inches.    At  Placerville  \ 
the  observations  indicate  an  inch  or  two  less  each  season.  > 

The  winds  are  ordinarily  from  the  valley  in  the  day-time  and  tnm  ^ 
the  mountains  at  night.    The  foot-hill  zone,  like  the  valley  of  the  Sao-   ; 
ramento,  is  subject  in  summer  to  parching,  often  scorching,  north  winds. 
In  the  heavy-timber  zone,  winter  blasts  from  the  east  are  sometimes 
very  strong.    In  the  summit-zone,  summer  thunder-storms,  accompanied 
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ty  light  rains,  come  fix)m  the  north ;  while  the  ordinary  daily  winds 
ve,  as  in  the  lower  altitades,  westerly  and  southwesterly  breezes.  In 
tke  foot-hill  zone  the  ice  barely  forms  on  winter  nights.  In  summer 
the  thermometer  keeps  near  lOOo  for  many  hours  in  the  day.  In  the 
nDUDit-region,  per  contra^  the  ice  forms  at  Ward's  Valley,  opposite 
lake  Tahoe,  on  midsummer  nights. 

At  Georgetown,  near  mid-slope,  the  thermometer  has  been  observed 
I^Mr.  McKusick  for  several  years — the  result  showing  an  average, 
from  readings  ta^en  at  9  a.  m.  and  3  p.  m.  in  winter,  of  50^  to  65^ ; 
lometimes  down  as  low  as  4(P,  but  not  often ;  in  summer,  at  the  same 
koore,  from  780  to  90^,  occasionally  as  high  as  10(P. 

Water-supply. — In  his  report  on  the  property  of  the  California  Water 
Company,  Mr.  Bowman  describes  a  series  of  natural  reservoirs,  usually 
of  glacial  origin,  situated  in  the  drainage  basins  of  perpetual  snow. 
He  says : 

The  depth  of  the  annnal  faM  of  snow  in  this  region  is,  by  ganffe-meaBorement,  18 
ftet;  or,  redoced  to  water,  6  feet  over  the  entire  area.  And  the  *' snow-line,"  or  eon- 
tour  of  altitude  at  which  the  snn's  rays,  through  the  long  dry  season  of  summer,  fail 
to  bring  this  quantity  of  snow  to  the  liquid  state  before  the  next  season's  snows  pile 
Mi  may  be  set  down  at  7,500  feet  above  the  sea.  In  some  years,  however,  the  snow 
WDsins  lyine  below  7,000  feet;  the  snow-line  oscillating  in  periods  of  about  ten  years. 

The  iee-beds  of  the  cold  period  of  the  Post-pliocene,  known  as  the  slacial  period, 
Modaled  with  the  phenomena  of  the  lake-reservoirs,  plainlv  extendedmuch  further 
dowo.  The  lowest  point  at  which  glacial  travel  is  observed  in  this  divide  was  below 
fva&fM,  about  5,000  feet  above  the  sea ;  tnougb  at  Bear  Valley^  near  Emisrant  Gap. 
•the  Central  Pacific  Bailroad,  a  glacier  reached  down  to  4,000  net  above  tne  sea.  At 
ytrj  numerously-repeated  points,  within  a  range  of  2,500  feet  of  altitude,  and  over  an 
■M  extending  twenty-five  miles  west  of  the  summit.  Nature  has  laid  out,  for  the  great 
■hdqg  i^on  and  valleys  of  the  foot-hills  and  plains  of  Califomia,  a  noble  system  of 
iwnroin,  into  which  an  abundant  precipitation  pours  during  months  in  the  driest 
MBBDff  when  it  never  rains.  How  admirably  the  glacial  viSleys  and  lakes  of  tiie 
ngion  are  adapted  to  a  doubled  and  quadrupled  catchment,  with  trifling  labor  when 
thenstoral  dams  have  been  partially  broken,  can  scarcely  be  realized  by  persons  not 
taliar  with  these  stupendous  works  (as  they  may  be  called)  of  design.  From  ten  to 
twenty  miles  of  ditching  connects  them  with  the  region  where  gold  has  been  conoeu- 
todng  lor  ages,  both  on  and  under  the  surfSaee;  and  thence  downward,  upon  the 
VMtem  slope,  the  vine  flourishes  and  the  orange  blooms. 

6eawhmining. — ^Hydraulic  mining  on  Georgetown  divide  is  confined 
Ai^  to  the  seam-diggings.  These  consist  of  decomposed  or  slightly 
netamorphosed  slates  and  shales,  trending  in  belts  in  the  strike  of  the 
coontry-rock,  as  represented  at  several  points  on  the  map.  The  country- 
loek  haa  become  so  soft  as  to  be  easily  removed  in  many  places  with  the 
pope,  but  in  other  localities  this  can  only  be  done  to  advantage  with  the 
aid  of  blasting.  Harder  spots  are  met  with,  it  is  true,  which  are  removed 
with  litUe  difficulty  without  blasting,  as  the  rock  crumbles  into  the 
ices,  and  is  carried  away  with  the  aid  of  large  quantities  of  water 
ind  an  unusually  high  sluice-grade,  say  12  to  18  inches  to  the  box,  (12 
feet)  In  mines  of  a  character  so  irregular  as  the  seam,  pocket,  and  the 
laDMhaped  quartz-mines  of  this  region,  no  average  yield  can  be  arrived 
at  or  stated.  Even  the  yield  in  particular  cases,  during  a  limited  period, 
11  diffieolt  to  obtain.    No  ''  run^  is  like  another. 

In  underground  operations,  of  course,  there  can  be  no  difiference  in 
this,  from  onlinary  quartz-mining,  as  to  the  method  of  working.  Nor  is 
there  any  difference  of  principle  between  seam-hydraulicking,  so  long  as 
it  eontinues  above  ground,  and  ordinary  gravel-miniug.  The  conditions 
of  seam-mining  diner  firom  gravel-mining  in  this: 

1.  That  the  miner  cannot  proceed  to  wash  away  the  whole  hill  indis- 
eriminately ;  for  he  would  only  be  washing  away  barren  country  in  one 
esse,  while  in  another  the  fine  gold,  or  the  nugget-bowlders,  would  be 
swept  wholesale  through  the  sluices. 

H.  Ex.  177 6 
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2.  That  the  ^<  pay"  does  not  ran  along  the  surface  of  the  earth  b( 
zontally,  like  the  gravel-deposits,  bat  continaes  vertically,  in  a  narr 
pay-channel  of  quartz-seams,  related  to  some  weUdefined  fissure  or  w^ 
^hich  sometimes  cuts  off  all  seams  on  the  one  side,  and  always  pitcl 
at  a  steep  angle. 

3.  If  the  <'  pay"  is  followed  under  the  ground,  it  is  not  always  clos< 
confined  within  two  perfect  walls,  but  often  disseminated  in  a  space 
from  2K)  to  50  feet  on  the  one  side  or  on  the  other  of  the  main  fissnr 
It  is  genendly  in  association  with  a  series  of  leuticulsur  masses  of  quar 
lying  or  crossing  parallel  to  each  other,  and  having  Ithe  same  dip ;  a 
in  tiie  form  of  pay-chimneys,  located  where  some  other  system  of  coun 
of  quarts  veinlets  or  porphyry  crosses  the  former.  Although  the 
courses  are  continuous  in  breads,  the  tendency  to  form  lenticul 
masses  makes  pockets  of  quartz  at  the  crossings,  and  tlie  gold-deposi 
are  accordingly  in  the  form  of  sheets,  chimneys,  or  pockets. 

In  order  to  discover  and  extract  these  sheets,  chimneys,  and  pocket 
wherever  found,  only  one  rule  of  mining  applies,  viz,  to  foUow  tl 
deposit  whithersoever  it  leads.  If  near  the  surfeu^e,  and  the  groni 
is  decomposed,  or  the*  pay-deposits  are  numerously  and  widely  di 
tributed,  it  is  a  very  economical  method  to  remove  the  entire  hi 
with  water,  which  does  the  sorting  and  separating  in  the  act  of  mo 
ing.  As  soon  as  the  deposit  is  beyond  the  reach  of  the  water  tl 
pay  must  be  followed  down  by  shafts  in  the  usual  way,  and  pro 
pecting-levels  along  the  strike  of  the  belt,  connected  with  prospectm 
drifts  right  and  left,  at  right  angles  to  the  lenticular  masses  son|^ 
These  must  be  systematically  run  ahead,  in  order  to  discover  tiie  pi 
wherever  it  has  been  interrupted.  Often  these  lenses  measure  only 
few  feet  each  way :  no  less  frequently  they  measure  40  feet  in  long 
and  depth,  and  a  tew  feet  in  thickness.  Doubtless  there  are  plenty 
seams  in  the  country  which  will  develop  into  something  like  regulari 
and  certainty  in  the  nature  of  these  deposits.  As  soon  as  these  seai 
are  thoroughly  understood,  mining  may  be  pursued  permanently 
them  with  profit. 

The  question  whether  these  seams  continue  in  depth,  or  unite  into 
single  vein,  becomes  one  of  great  importance.  It  matters  little  wheth 
the  pay  is  found  in  a  solid  quartz-vein  or  in  lenticular  masses.  Tl 
question  is  whether  it  is  continuous  and  regular  in  depth,  and  sufficient 
confined,  or  concentrated  in  character,  to  justify  following  it  with  diafl 
levels,  and  drifts.  As  this  is  a  question  which  only  the  local  conditio] 
of  mining  and  the  character  and  richness  of  the  seams  themselves  a 
solve,  the  best  solution  which  can  be  given  is  to  furnish  a  pnrtioul] 
description  of  the  character  of  the  several  deposits  in  the  mines  visite 
The  geological  sections  observed  answer  it,  so  far  as  erosion  to  1|0( 
feet  depth  is  able  to  testify. 

The  means,  methods,  and  costs  of  extraction  in  general  vary  greaU. 
always  according  to  the  nature  of  the  deposit  which  is  exploited.  "Se 
conditions,  new  necessities,  and  the  application  of  new  principles  ai 
constantly  revolutionizing  mining.  Hydraulic-mining  heads  of  firoi 
400  to  1,000  feet  pressure,  vertical,  are  not  at  this  day  uncommon.  Tl 
principle  of  hydraulicking  veins — of  tearing  down  and  transportmg  tt 
bed-rook  8late,with  its  contents — has  been  applied  on  Georgetown  divid* 
in  violence  to  all  preconceived  notions.  The  conception  is  as  thorough] 
practical  as  it  is  original  and  bold.  It  is  applicable  only  in  the  mono 
ains,  of  course,  where  th^«  is  the  advantage  of  an  abundant  giad 
To  the  miners  of  Georgia  slide  is  due  the  merit  of  inauguratiug  and  < 
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aajing  on  gutuwfiiljy,  upon  a  large  aeale,  this  novel  metliod  of  Toin- 
wmng  dming  seventeen  yean  past. 

Georgia  dide  for  a  long  time  constitated  the  only  ^  seam-diggings  * 
IB  tiie  ooontiT.  Tbe  min^  were  discovercd  firom  Georgia  AaM,  near 
tte  bed  of  Can<m  Creek,  wlm^  a  portion  of  the  hill  had  slidden  down 
fiom  the  seam-Mt.  They  consist  of  thin  seams  in  a  conntry  of  meia* 
Doqihie  porphyry.  The  pay,  as  fonnd«  is  reguliff  and  easily  fidlowed. 
The  method  of  worinng  is  by  hydranlicking,  combined  with  shafling 
'  loddriftingy  wherever  the  local  deposit  is  unnfflially  rich.  Bnbooqawite 
tbe  aide  seams  and  the  entire  conntry-rock  thus  <^ned  np  are  piped 
tbwn  as  liBff  as  there  is  any  ontlet-grade. 

ISie  Parsons  daim  has  been  worked  in  this  manner  for  twelve  jean. 
Bofixe  this  character  and  method  of  mining  were  nndersttiod^  ii  had 
been  abandoned  by  the  original  owners  as  worthless. 

This  branch  of  hydranlic  mining  has  paid  well  at  the  French  Hill 
wioej  Greenwood;  at  the  Davis  claim*  Spanish  Diy  Diggings;  at  the 
Sunt  Lawrence  mine,  Greenwood ;  and  it  has  paid  steadily  for  twenty 
yean  at  Creorgia  slide,  where  there  is  grade  enoogh  left  to  continue 
mining  l^  this  process  for  many  years  to  come. 

The  iny  is  foond  on  the  side  of  the  qnartz,  away  from  the  sand-streaks. 
Ordinarily  the  principal  pay  is  foand  at  the  jonction  of  the  two  ^i^ems 
of  veins  in  pockets. 

A  section  taken  from  a  point  in  the  Beatty  claim,  looking  north,  illos- 
treles  the  peculiar  character  of  the  quartz- veins.  The  quarts  may  there 
be  seen  to  run  for  a  while  along  the  strike  of  the  slates,  and  then  jump 
akmg  irregular  beildings  to  another  parallel  stratum  or  bench. 

The  Parsons  daim  now  pays,  according  to  one  of  its  owners,  $700  per 
iDonth,  clear  of  all  expenses,  to  throe  men  employed.  They  have  taken 
out  as  much  as  $1,800  or  $1,900  a  month,  clear  of  all  expenses.  The 
latter  amounted  to  $100  per  month  for  powder,  fuse,  &c.,  and  $1.50  a 
day  fiir  10  inches  of  water,  at  12}  cents  an  inch  a  day,  (twenty-four 
boors,)  the  company  owning  a  small  ditch.  Probably  Georgia  slide  has 
jielded  by  this  system  of  working  $500,000. 

The  Beatty  claim  yielded,  according  to  Mr.  Barklage,  $1,000  in  one 
moitth,  clear  of  all  expenses,  to  a  one-eighth  interest ;  making  a  total  of 
18,000  per  month  clear  of  all  expenses.  It  has  been  worked  with  con- 
8taBt  profit  for  seventeen  years,  but  at  what  rate  is  unknown. 

Vidnitjf  of  Georgetown. — On  tbe  Georgetown  ridge  we  find  a  group 
of  mines  situated  nearly  on  the  strike  of  tiie  slates  at  Kelsev's.  The 
principal  workings  are  at  Empire  and  Manhattan  Oaflons.  The  point 
between  Empire  and  Manhattan  ravines  is  qaartz-seamed,  the  dates 
striking  north  15<^  west.  It  is  mined  by  the  hydraulic  method  at  two 
places — the  Castile  and  the  Hart  mines. 

At  the  Castile  mine  there  is  a  fissore  or  ore-channel  similar  to  that  of 

.  the  Nagler  mine,  at  Greenwood,  having  two  3-fbot  veins  of  decomposed 

material,  separated  by  3^  feet  of  slate.    It  is  hydraulicked  off  100  by 

70  feet,  and  18  feet  in  depth,  the  sluices  draining  east-northeast  into 

Empire  Greek,  which  is  distant  about  16  chains  east. 

The  Hart  mine  has  on  the  surface  a  seam  formation  about  80. feet 
wide,  which  has  been  hydraulicked  out  longitudinally  twice  tiiat  distance 
to  a  width  of  59  feet.  At  a  depth  of  95  feet,  explored  by  shaft,  tbe 
seams  come  together  in  a  nearly  solid  mass  of  quartz  over  8  fieet  wide. 
It  is  several  hundred  yards  north-northeast  of  the  Castile  mine,  and 
has  had  washed  off  about  175  by  50  feet,  and  40  feet  in  depth,  of  scarcely 
altered  slate. 
The  Crane's  gulch,  or  Whitesides  mine,  is  also  in  unaltered  slates,  in 
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»  seam-belt  which  shows  several  strong  parallel  veins  running  throagh 
the  middle  of  the  mine  in  the  usual  direction. .  Owing  to  the  course  of 
the  gulch,  hydraulicking  has  been  done  crosswise  of  the  belt.  The  pit 
trends  in  a  southeasterly  and  northwesterly  direction.  About  150  by 
250  feet  and  70  feet  in  depth  has  been  washed  out,  which  jrielded 
$100,000. 

The  Swift  &  Bennett  mine,  immediately  south  of  Oeorgetown,  is  sit- 
uated in  a  narrow,  decomx>osed  belt.  It  has  recenUy  paid  largely, 
pffMpeets  varying  from  25  cents  to  $1  per  pan. 

The  Blasdel  mine,  on  Dark  Canon,  is  on  a  seam-belt  having  all  the 
general  characteristics  of  other  seam-belts  on  the  divide.  There  are 
two  hydraulic  pits  open  on  the  north  side  of  the  hill,  175  feet  apart. 
BetW0(d>|;4iiese,  and  extending  over  the  hill  for  2,000  feet  north  and 
southi  prospecting  shafts  and  cuts  have  been  dug  at  intervals,  demon- 
atfatiog  the  existence  of  pay  through  the  entire  zone.  There  are  two 
main  veins  or  seam-zones,  each  about  8  feet  wide.  The  most  westerly 
vein  or  zone  shows  a  series  of  ^^  sand-streaks  "  running  east  and  west, 
dipping  south  24^.  The  westerly  decomposed  quartz- vein  is  8  inches 
wide  on  the  top  of  the  hill ;  the  easterly  one,  10  inches.  Both  dip  to- 
ward the  east,  with  the  slates  nearly  vertical. 

The  Maddox  mine,  on  the  southerly  (dope  of  Little  Bald  Hill,  is  situ- 
ated in  a  region  of  great  metamorphism,  the  effects  of  which  are  observ- 
able to  the  summit  of  Bald  Hill.  A  great  variety  of  minerals  are  here 
found :  crystallized  gold,  hornblende,  asbestos,  actinolite,  serpentine, 
talc,  &c  The  porphyry  and  vein  courses,  in  crossing  each  other,  form 
rich  pockets  or  chimneys. 

Neighborhood  of  Oreemwood, — ^Beginning  at  the  north,  and  going  south- 
ward along  the  strike  of  the  slates,  on  the  top  of  the  hill  west  of  Green- 
wood we  find,  first,  the  Spanish  mine.  This  shows  the  usual  characteris- 
tics of  parallelism  to  the  slates,  the  vein  standing  nearly  vertical,  and 
being  intersected  by  minor  cross-seams.  There  are  two  principal  pay- 
seams,  running  northerly  and  southerly,  and  embracing  a  seam-belt  abon( 
100  feet  wide.  All  the  smaller  seams  and  side  stringers  carry  gold.  A 
space  of  400  feet  by  24  feet,  and  4  feet  in  depth,  has  been  hydraulicked 
o£f,  yielding  $13,600.  The  pay  has  been  followed  farther  down  in  a  shaft 
80  feet  deep,  and  explored  in  tunnels  and  drifts  for  20  or  SO  feet  in 
either  direction.  The  vein  at  the  bottom  of  the  shaft  is  2^  feet  wide. 
The  dip  of  the  eastern  vein  worked  appears  to  be  toward  the  south- 
west 50^ ;  but  there  are  indications  elsewhere  of  conformity  of  dip  with 
the  general  dip  of  the  country-rock. 

The  French  or  Nagler  claim  is  worked  in  a  vein-system  in  the  strike 
of  the  slates;  course,  south  37^  east;  dip,  northeast  75^.  The  width 
of  the  seam-belt  here  is  about  200  feet.  On  the  west  side  of  the  prin- 
cipal vein  lies  100  feet  of  porphyry,  strikingly  different  in  color  and 
mineralogical  constituents  from  the  rest ;  and  on  the  east  side,  decom- , 
posed  slate-rock,  lithologically  probably  much  the  same  as  the  ^^  por- 
phyry." There  are  found  isolated  portions  of  the  same  porphyry  in 
different  stages  of  consolidation,  from  hard,  blue  diorite,  through  all 
stages  of  harness  to  red  and  brown  loam.  An  area  of  about  two 
thousand  square  yards  is  hydraulicked  off  to  an  average  depth  of  about 
30  feet.  Gross  yield  of  mining  operations,  about  $10Q,000.  The  maiu 
vein  is  4  feet  wide,  and  consists  of  decomposed  quartz  and  clay  ^^gouge." 
A  cross-vein  of  solid  quartz,  running  at  right  angles  to  the  former, 
starts  east  from  the  middle  of  the  claim,  and  bends  around  to  the  south- 
ward.  It  is  probably  one  of  the  same  system  of  intersecting  veins,  the 
course  and  dip  of  which  are  observed  repeated  in   the  Fenton  and 
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SaiDt  Lawrence  seam-mines,  at  this  point  intersecting  the  main  F^nch 
daim  Tetn,  and  enriching  it  at  the  point  of  junction.  A  shaft  has  been 
nnk  on  this,  24  feet  deep,  at  a  point  40  feet  from  the  main  vein,  to  a 
iepth  of  30  feet.  It  has  proven  not  only  the  continuance  of  a  consider- 
ifale  v^  of  quartz,  2  feet  wide  at  the  bottom,  not  counting  the  string- 
srs,  but  of  a  chimney  of  good  pay.  The  course  of  this  vein  is  north  68^ 
iast  for  the  first  40  feet  from  the  vein;  thence  it  is  followed  by  a  tunnel, 
i6  feet  in  length,  running  south  85^  east.  The  dip  alters  in  that  dis- 
snce.  Starting  out  at  70^  toward  the  south,  it  is  as  steep  as  80^  or  90^' 
tear  the  surface  on  the  east  fieu^  of  the  bank  of  the  claim  ;  while  in  the 
minel,  26  feet  iuto  the  bank,  its  dip  is,  on  the  level  of  the  sluice,  80^ 
ioward  the  south.  The  dip  of  the  vein  At  the  bottom  of  the  shaft  is 
lie  same  as  at  its  mouth  at  the  tunnel.  Hence  it  is  a  twisting  cross- 
rein  at  the  point  where  it  runs  into  the  main  vein,  and  its  true  or 
^neral  course  can  be  better  judged  by  identifying  it  with  other  cross- 
reins  of  the  same  system,  found,  as  stated,  at  a  greater  distance.  This 
tnteraecting  vein  does  not  cross  the  main  vein.  It  is  cut  off  by  the 
strongly-marked  porphyry  to  the  west  on  the  foot- wall  of  the  main  vein. 
Rioagfa  strongly  developed  on  the  one  side,  not  a  sign  of  the  vein  can 
be  found  on  the  other. 

At  Uie  Saint  Lawrence  seam-mine  an  immense  excavation  has 
been  washed  out  in  unusually  soft  ground,  with  100  inches  of  water,  at 
a  cost  of  ten  or  twelve  dollars  per  day.  Ten  months^  time  did  the  work. 
There  was  paid  for  this  water  only  $8,000.  Four  men  were  employed, 
and  the  yield  was  $23,000.  The  hill  to  the  west  of  the  Saint  Lawrence, 
a  eontinuation  of  Greenwood  range,  is  at  this  point  not  constituted  of ' 
greenstone  porphyry  entire,  but  of  slates,  in  part  unaltered,  in  part 
•onsiderably  metamorphosed,  and  only  assuming  the  form  of  greenstone 
porphyry  in  nests.  The  local  cause  of  the  existence  of  this  hill  makes 
ilBelf  prominently  known  to  the  eye  in  the  form  of  a  great  longitudinal 
fiartz-vein  which  is  situated  at  the  apex.  It  is  in  the  strike  of 
tbe  dates,  and  forms  the  west  or  foot  wall  of  the  seam  series.  The 
eitire  hill-top  is  covered  with  quartz-croppings.  This  ledge,  associated 
with  greenstone  porphyry,  forms  cones  all  along  the  range  to  its  termi- 
iiation  at  the  south.  About  the  middle  of  the  Saint  ikwrence  mine 
there  is  a  vein  which  is  considered  by  Mr.  Nagler  to  be  the  same  as  the 
Bain  vein  in  the  French  claim.  It  is  about  18  inches  wide,  and  has  a  very 
perfect  foot-wall.  A  shaft  was  sunk  down  alongside  this,  38  feet  deep, 
u  solid  slate.  Mr.  Nagler  says  he  has  traced  this  vein  over  the  hill  all 
tbe  way  to  the  French  claim.  From  the  main  vein  of  the  Saint  Law- 
lenoe  another  series  of  seams  runs  off,  striking  to  the  southeast.  The 
wam-belt  is  on  liie  east  or  hanging  wall  in  this  case,  and  is  about  125 
feet  in  widUi. 

The  French  claim,  at  Greenwood,  has  paid  from  $20,000  to  $aO,000  to 
the  water  company  alone.  The  rate  has  been  as  high  as  $120  a  week, 
bot  the  average  would  probably  be  about  $80  a  week,  running  two- 
thirds  of  the  time.  The  total  yield,  from  the  best  information  obtained, 
is  about  $100,000. 

/SjpaiiwA  Dry  Diggings. — ^The  Grit  claim  shows  a  pit  about  50  by  150 
Sect,  and  60  feet  in  depth ;  and  is  also  in  the  strike  of  the  slates  at 
their  junction  with  a  soap-rock  belt.  The  pay-belt  is  about  50  feet  wide. 
Lsat  the  Gedarberg,  (quartz-mine,)  the  slates  are  on  the  east  and  the 
loap-iock  on  the  west.  This  body  of  soap-rock  runs  to  a  point  to  the 
onthward^  in  the  town,  at  a  distance  of  about  200  feet  from  the  Grit 
Jaim.  At  right  angles  to  the  strike,  going  east,  in  a  distance  of  about 
150  yards,  some  red-spotted  slates  set  in,  which  continue  around  the 
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Math  end  of  tlie  softp-rock,  End  cnt  it  off  in  that  direction.  At  tb« 
Giit  there  are  no  seatas  of  any  size,  nor  any  signs  of  qoartK  notioeable 
above  a  d^Fth  of  10  feet.  At  abont  10  feet  below  the  Burfaoe  there  was 
BOote  bard  quartz,  which  occaned  in  Beveral  repeated  hwtXia  or  lensM, 
aboat  3  feet  wide  and  30  feet  h)Dg,  perhaps  100  feet  deep.  The  pa; 
ran  along  the  qnartz,  but  was  not  in  the  quartz.  Oaptain  Swift,  at 
Georgetown,  owned  and  worked  in  the  Grit  claim  for  seven  years  prior 
to  1867.  He  reports  that  they  got  oat  tlOO,000  daring  that  time.  The 
(nincipal  gold  was  taken  oat  in  1352.    Mr.  Waun,  of  Spanish  Dry  Dig- 

fjDgs,  estunates  that  they  took  oat  of  the  Grit  claim,  altogether,  aboat 
300,000.  In  December,  1874,  a  7-poand  oogget  was  taken  &om  (Jiis 
groand,  which  is  now  worked  by  the  hydraolic  method. 

At  £ocky  Ohacky,  we  find  a  number  of  small  parallel  etrisgers  of 
qaarta  3  to  5  inches  in  width.  This  is  all  that  remains  of  the  seam-belt 
at  this  point.  The  pay  is  in  a  soft,  red  dirt,  intermixed  with  partiaUy 
decomposed  broken  qoartz  in  veinlets. 

The  Waun  mine,  formerly  known  as  tlie  Taylor  &  Bice,  is  on  a  par- 
allel belt,  half  a  mile  west  of  the  Orit  belt.  Here  are  four  series  of 
seams  in  a  pay-zone  of  50  feet  in  width,  running  also  in  the  strikes  of 
the  slates  and  dipping  to  the  east  abont  80^.  A  pit  of  125  feet  in  depth 
has  been  hydraulick^  into  the  steep  hillside.  Two  of  the  pay-seams 
are  worked  from  the  pit  into  the  hill  a  width  of  3  feet.  About  100  feet 
farther  aonth  (the  river  here  running  north)  a  tunnel  has  been  run  in  at 
right  angles  to  the  seams,  and  one  of  the  worked  seams  haa  been  inter- 
sected and  fallowed  a&esh,  with  highly  remnneiatlTe  results.  It  was 
'paying  richly  at  the  time  of  Mr.  Bowman's  visit.  The  method  of  work- 
ing is  by  tunnels,  cross-levels,  and  stopes.  The  pay  was  found  in  a 
series  of  little  parallel  veinlets  running  longitudinally,  also  in  an  inter- 
secting series  of  veinlets  of  a  oniform  easterly  and  westerly  course. 
The  claim  has  yielded  aboat  $60,000. 

The  French  Hill  mine,  at  Spanish  Dry  Diggings,  is  situated  in  about 
the  same  line  of  strike  as  the  Waun  mine,  half  a  mile  south  of  the  lat- 
ter. The  most  fantastic  forms  of  quartz-deposit  were  observed  in  this 
mine.    The  aecompanying  section  ^ows  the  character  of  tlie  deposit. 


..Sigo  foot.. 


sccnoH  o»  JSEMCH  anx  ttim,  at  ■paicish  met  imggihgs. 

A — Seuna  of  qn»rtE  nmninE  off  into  the  oountry-roolc  and  fomiinK  lioh  pocketv. 

S — iQnartB-Tein  in  paratlel  alate-bauds,  8fMt;  oompttntively  iMtran. 

O— Yellow  and  (frey  "  poxphyry,"  70  feet. 

D—6<ma-Ktk,  100  feet. 

£-SlAta. 

Quarts-mining  near  Ptaeerville. — It  is  evident  that  the  soft,  deoon- 
poaed  and  metamorphosed  slates  and  porphyry  trend  in  belts  showing 
paraUeUsm  and  the  same  genend  longitadinal  direction.  That  they  at« 
in  spots,  and  not  necessarily  connect^,  is  a  reasonable  concloaion  under 
the  circumstances.  .-On  this  divide,  as  on  Georgetown  divide,  the  qnurts 
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iadivpoMd  to  piocb  ont  in  lenticular  foTms,  Euid  chimneys,  like  those  od 
Georgetown  divide,  and  the  ledgea  stand  nearly  vertical. 

ISte- Mitchell  mine  is  nearest  the  town,  and  the  Epley,  Pacific,  and 
Hannon  mines  are  probably  on  a  continnons  vein.  I'he  Mitchell  and 
Poverty  Point  mines  may  be  a  very  little  farther  east  in  the  same  gen- 
eiml  Bone  of  parallel  veins.  The  Mitohell  mine  has  a  knob  of  greenstone 
to  tbe  westward,  forming  tbe  top  of  the  hill  south  of,  and  in  the  rear  of, 
the  main  street  of  Placerville.  Ochery  pockets,  in  connection  with  len- 
ticoIaT  qoartz,  occur  in  it. 

The  Onman  company  has  mn  a  tunnel  from  the  east  side  into 
Quarts  BUI,  abont  100  feet,  and  intersected  an  18-incb  quartz-vein, 
which  is  succeeded  on  the  west  l>y  a  white  "soap-rock."  The  strongest 
eentral  body  of  quartz  repreaented  in  the  section,  at  the  German  mine, 
in  considered  by  the  miners  as  the  real  mother-vein  of  the  sonthern 
eoon ties— along  tbe  west  side  of  which  are  situated  the  Epley,  PaciSc, 
Hannon,  Sheppard,  and  Gross  mines,  and  on  the  east  side  the  Mitchell, 
&c 

A  MctioD  across  tbe  bill,  given  herewith,  shows  the  stracture  oi 
(^arte  BUI. 


ncnoN  ACROSS  qoAKiz  e 


NINB,   NEAR  PLACBBVIU.E. 


A — Soft  alatM,  ptateetlj  laminated  Etnd  nn  decomposed. 

£— Decompoaed  slate  and  Boap-iock  zooe,  fifty  yards  wide,  everywhere  sbowiDg  con- 
fonoabilitj  to  tlie  dip  of  tbe  slates.  A  few  qaarU-veins  of  thrbe  oi  four  inobes  uiick- 
Mas  pOBB  UiroiiKtt  it,  strikinK  N-  £• 

C--Qaarte-l«dge,  thirty-ave  tett  wide,  called  the  mother  lode. 

i>~Thii;t;  feet  of  «  yMlow  finTCiginoM  crisp  qaartiose  rock,  showlDg  lines  of  slaty 
Anctnre. 

£— Soft,  aoapr  ilfttea. 


At  the  Paclflo  mine,  a  little  farther  sooth,  there  are  two  well-marked 
Mges  on  the  sarface^  60  or  60  feet  apatt,  accompanied  by  hydrons 
■agnsidan  minoiids  and  country-rook,  decomposed  and  metamorphosed 
after  tbe  nsoal  chuacter  at  the  seam-belts. 

At  the  Fiske  mine,  one-quarter  of  a  mile  &rther  north,  the  worked 
v(in  strihea  north  22)°  west,  and  stands  nearly  vertical ;  on  tbe  snrfaoe, 
marently  dipping  SO^  west.  A  section  across  tbe  same  bill,  at  this 
ptmit,  shows  a  repetition  of  tbe  atructare  of  the  Oerman  mine,  from 
wUeb  the  coDtinnonsness  of  identioal  geological  featores  may  be  ob- 
■rred. 

Hie  Hodge  &  Lemon  mine  ia  an  extension  of  the  Fieke,fonningtbe 
— ' 1  north  end  of  Qnartz  Hill.    Seam-mining  has  been  carried  on 
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here  to  sncb  an  extent  as  to  lay  open  half  a  mile  of  the  principal  aeam 
or  pay- vein  of  the  district  running  in  the  strike  of  the  slates.  For  sev- 
eral hundred  yards  an  open  cat  exists,  from  30  to  40  feet  deep,  ^th 
eontinaations  in  shafts,  levels,  and  dnfts  under  ground.  There  are 
cross-veins  on  the  Hodge  &  Lemon  ground  dipping  north  40<^.  Where 
these  strike  the  foot-wall  or  east  wall  of  the  porphyry,  the  pay  is  rich. 
They  do  not  cut  into  the  east  wall  of  the  vein.  Porphyiy  is  the  local 
designation  given  to  the  vein  matter  in  the  fissure.  It  is  about  four 
feet  wide  at  the  end  of  the  hill. 

The  Gross  mine,  on  Big  Gafion,  one-half  a  mile  northwest  of  the  Fiske 
mine,  shows  a  ledge  2  inches  to  6  feet  wide,  bearing  rock  containing 
$160  to  the  ton.    It  has  been  prospected  for  a  distance  of  1,000  feet. 

The  mother  lode  of  Quartz  Hill  appears  to  strike  toward  the  little  flat 
iust  west  of  the  road  on  the  top  of  hUl,  at  Kelsey's,  and  to  be  as  near  aa 
IK)Ssible  in  the  same  line  of  strike  as  the  Doncaster  and  Saint  Lawrence 
quartz-mines.  On  the  stage-road  from  Kelsey's  to  Big  Ga£Lon  Bridge, 
Mr.  Bow^ian  observed,  in  this  zone,  a  section  showing  the  character  of. 
its  continuation  in  depth  1,000  feet  lower  than  the  hill  at  Kelsey's,  and 
about  1,100  feet  lower  than  the  section  at  the  German  mine.  No  very 
heavy  ledge  is  visible  on  the  north  side  of  the  river,  where  the  road  de- 
scends. The  quartz-veins  observed  in  the  canon  of  the  South  Fork  re- 
sembled those  of  Kelsey's  and  Saint  Lawrenceville. 

The  Saint  Lawrence  quartz-mine  has  been  mined  to  a  depth  of  600 
feet,  where  there  is  a  fine  vein.  It  follows,  in  general,  the  strikes  of  the 
slates,  and  establishes  for  itself  the  character  of  a  true  fissure- vein  by 
its  variation  in  detail  from  the  bedding  of  the  slates,  cutting  across 
them  diagonally  occasionally,  but  following  the  strike  in  the  main.  The 
lenticular  masses  of  quartz  described  in  this  mine,  along  with  the  asso- 
ciated stringers  or  seams  running  off  into  the  slates  on  one  side,  are  sm 
characteristic  of  both  the  seam-belts  and  quartz-mines  of  Georgetown 
divide  in  general,  that  the  character  of  the  Saint  Lawrence  may  be 
referrod  to  as  topical,  geologically,  of  the  veins  and  seam-belts  on  the 
divide.  As  they  follow  in  most  cases  some  well-marked  fissure,  yet  not 
always  precisely  with  the  bedding  of  the  slates,  with  accompanying 
metamorphism  and  branching  of  seams  and  stringers  peculiar  to  the 
vein-chemistry  of  the  slates.  Mr.  Bowman  considers  them  as  true  fissure- 
veins.  An  examination  of  tne  vein  fully  develops  the  fact  that  the  quartz 
occurs  in  lenticular  forms,  not  continuing  for  any  great  distance,  buc 
invariably  found  to  come  in  again  in  similar  bodies  lying  along  the  main 
fissure.  At  a  depth  of  550  feet  in  the  main  shaft  the  quartz  had  en- 
tirely given  out,  and  clay  took  its  place,  following  an  exceedingly  well- 
marked  foot-waU.  On  the  500foot  level, at  a  distance  of  160  feet  north 
of  the  shaft,  the  quartz  gave  out,  and  there  was  in  its  place  a  five-foot 
gouge,  showing  sUckenslides  on  both  waUs.  Before  giving  out  in  this 
direction,  the  quartz  jumped  several  times  from  the  hanging- wall  to  the 
foot- wall,  and  vice  versa.  Everywhere  else  throughout  the  mine  sUck- 
enslides were  noted.  The  foot- wall  is  everywhere  tixe  strongest  through- 
out the  mine.  The  hanging-wall  is  occasionally,  to  all  appearance,  re- 
peated two  or  three  times  in  parallel  dickenslides,  seen  in  the  gouge  on 
the  hanging-wall,  which  run  off  at  regular  angles  and  inclose  bodies  of 
slate,  separated  by  little  lenses  and  stringers  of  quartz.  For  example, 
on  the  hanging- wall,  the  gouge  is  full  of  these  seams }  and  there  is  no 
distinct  line  of  demarkation  ^tween  the  vein  and  the  slates.  The  vein- 
material  appears  to  branch  off  into  the  slates.  Wherever  the  quartz  in 
these  side  stringers  pinches  out,  the  fissure  along  which  it  was  formed 
runs  uniformly  down  to  the  foot-waU.  _  At  this  point  the  lens  of  quartz 
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it  oa  the  increase  as  you  go  down,  attaining  its  greatest  width  aboat  30 
tet  lower;  afiter  which  it  wedges  out  gradually  as  far  as  the  500-foot 
tardy  as  represented.  The  underground  foreman  states  that  they  have 
■ever  exposed  any  regular  hanging-walL  so  far  as  he  has  known.  There 
»B  two  chutes  of  quartz  below  the  300-foot  level.  Above  the  300-foot 
lerel  they  run  together  into  one.  Where  the  quartz  rans  out  on  the  north, 
the  characteristic  of  ^*  gouge  ^  coming  in  to  take  its  place  is  everywhere 
4ie  same,  and  precisely  as  observed  at  the  north  extremity  of  the  400- 
Ibot  leveL 

ThQ  north  and  east  base  of  Saint  Lawrence  Hill  is  strewn  with  vein- 
bowlders  from  local  veins  and  stringers  on  both  sides  of  Cincinnati 
ravine,  the  recipient  of  the  decomposed  croppings.    In  the  early  days 
of  placer-mining  this  ravine  paid  largely.    In  this  vicinity  the  Doncaster 
mine  is  worked  to  a  depth  of  100  feet  on  a  vein  of  decomposed  quartz. 
The  Taylor  quartz-mine,  situated  south  of  the  old  Georgetown  road, 
has  been  opened  to  a  depth  of  400  feet,  and  worked  north  and  soath  on 
the  vein  for  a  distance  of  nearly  100  feet  either  way.    The  ledge  may  be 
distinctly  traced  for  a  distance  of  one-half  a  mile.    There  is  a  fine  vein 
at  the  bottom.    A  thick  goage  is  in  the  haDging-wall,  into  which  the 
shaft  has  been  sunk  to  a  depth  of  400  feet,  for  the  purpose  of  fully  test- 
mg  the  character  of  the  mine.    The  works  show  conclusively  tbe  reiie- 
tition  of  lenticular  masses  of  quartz.    The  quartz  lies  along  a  well- 
defined  fissurei  the  gonges  continuing  along  the  fissures  wherever  the 
quartz  gives  out   The  quartz  pinched  out  100  feet  soath  of  the  shaft,  on 
Ae  lOO-foot  level.    It  narrowed  in  a  similar  manner  on  the  same  level 
Borth  of  the  shaft.    The  ore-pile  at  the  time  of  Mr.  Bowman's  visit 
eontained  plenty  of  rock  in  which  gold  was  visible.    Parallel  to  the 
Taylor  on  the  east  we  find  several  heavy  ledges,  but  carrying  compara- 
tivdy  barren  quartz. 

The  Gedarberg  was  formerly  considered  a  seam-mine.  It  was  dis- 
covered by  Gedarberg  and  his  partners  by  following  traces  of  gold  from 
the  cafion  up  on  the  hillside  to  the  vicinity  of  the  ledge.  After  a  long 
sesrdi  in  its  immediate  vicinity,  failing  to  strike  anything  tangible,  and 
eoming  to  the  end  of  their  financial  resoorces,  they  asked  for  and  were 
illow^  by  the  California  Water  Company  a  supply  of  water  for  a  day*s 
prospecting,  by  washing  away  the  surface-dirt.  Their  flume  broke  down 
tnd  the  water  then  did  the  work  in  its  own  way,  disclosing  a  ledge 
tf  2  or  3  inches  in  width.  This  was  followed  down  to  a  depth  of  about 
25  feet,  and  from  it  and  several  small  acyacent  veinlets,  parallel  to  the 
first,  there  was  taken  ont,  from  ninety  cubic  yards,  $45,000  in  a  few 
fflODths.  The  vein  had  been  worked,  at  the  time  of  Mr.  Bowman's 
visit,  to  a  depth  of  200  feet,  where  it  was  2  feet  wide,  and  consisted  of 
solid  blue  and  white  quartz.  On  the  lOOfoot  level  the  vein-specimens 
are  less  solid,  and  are  considerably  intermixed  with  slate  The  quartz 
niDs  in  chimneys,  measuring  from  50  to  80  feet  horizontally,  and 
verticaUy  to  unknown  depth.  Similar  chimneys  are  found  in  the 
Taylor  and  Saint  Lawrence  mines.  The  sulphurets  follow  the  blue 
Viartz,  while  the  gold  is  in  the  white  and  pure  quartz.  Sulphurets 
tie  scarce.  At  the  surface  the  gold  was  in  flakes  and  sheets.  At 
200  feet  depth  the  character  changed  to  crystalline,  and  irregular. 
The  course  of  the  vein  is  about  north  10<^  west,  following  the  strike  of 
the  slates  at  this  point.  The  vein  is  along  the  boundary  of  a  belt 
9i  greenish  soap-rock,  which  also  follows  the  strike  of  the  slates.  The 
•veiage  assay  of  the  Cedarberg  rock,  at  the  time  of  Mr.  Bowman's  visit, 
was  from  $45  to  (62  a  ton.  There  is  a  10-stamp  mill,  which  crushes  10 
kmsa  day,  at  a  total  cost,  for  fuel,  labor,  and  running,  of  $20  per  day,  or  at 
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ttie  rate  of  $2  per  ton.  (November,  1873;)  Oost  of  mill,  at  neiial  prices^ 
$6,000 ;  actaal  cost  to  the  company  (having  been  pat  together  seeond* 
hand)  was  only  $1,700.  The  mill  has  a  Id-horse-power  boiler  and  engine. 
Total  employes  in  mill  and  mine,  26;  wages,  $3  per  day. 

The  Sliger  mine,  in  this  vicinity,  has  been  noted  for  its  yield  of  '<  speoi* 
men-rock."  The  qaartz  contains  grannlar  gold,  and  is  valuable  to  jew- 
elers, being  well  adapted  to  the  mannfactnre  of  ornaments.  The  prodno- 
tive  portion  of  the  vein  lies  on  the  foot- wall,  (metamorphio  slate.)  The 
east  country  is  talcose  slate.  The  mine  is  well  opened  by  a  shaft  200 
feet  in  depth,  and  a  connecting  tunnel  375  feet  in  length. 

The  Woodside,  near  Georgetown,  also  a  '^  specimen-mine,"  has  pro- 
duced from  $30,000  to  $50,000.  The  vein  is  2  to  3  feet  in  width,  and 
occurs  in  slate.  It  has  been  opened  to  a  depth  of  100  feet.  The  mine 
has  not  been  worked  for  several  years.  The  pay  was  in  a  chimney  north 
of  the  shaft,  which  pitched  north  30  feet  in  110  feet,  and  was  in  the 
form  of  spangles  or  grains  of  fine  gold,  with  occasionally  a  chunk  <rf 
gold.  Five  or  six  inches  of  gold  would  hang  together.  The  mine  was 
re-opened  in  December,  1874. 

VolcanoviUe. — ^The  McKusick  ledge,  near  Yolcanoville,  runs  with  the 
slates,  locally  at  least,  north  20<^  west,  and  dips  southwest  75^  or  80^. 
It  is  2^  or  3  feet  wide ;  in  some  places  4  or  5  ieet ;  in  others  again  only 
1  foot.  A  shaft  has  been  sunk  on  the  ledge  to  a  depth  of  90  feet,  and 
a  tunnel  run  in  100  feet  lower  from  the  southeast.  At  the  point  of  inter- 
section by  the  tunnel  the  ledge  was  only  1  foot  wide;  but  on  drifting 
along  it  78  feet  toward  the  north  it  widened  to  5  feet ;  while  in  drifting 
the  same  distance  toward  the  south  it  decreased  to  nothing,  though  the 
waJls  remained  perfect,  and  from  2^  to  3  feet  apart,  filled  with  gouge. 
The  foot- wall  is  the  best  defined.    The  rock  pays  from  $13  to  $14  a  ton. 

The  Trench  ledge,  or  Yellow  Jacket,  several  hundred  yards  north- 
northwest  of  the  McKusick  ledge,  on  Quartz  Canon,  runs  north  5^ 
west,  dipping  east  45^,  along  a  metamorphic,  trappean  belt,  which  accom- 
panies it  on  the  west^  with  serpentine  beyond,  and  is  from  1  foot  to  $ 
feet  in  width,  varying.  On  the  east  are  slates.  This  mine  was  made 
famous,  in  the  early  days  of  quartz-mining,  from  the  circumstance  of  a 
sheet  of  gold  having  been  found  on  it,  lying  very  nearly  horizontal. 
When  worked,  it  paid  $70  a  ton.  Many  small  veins  and  strings  of  quarts 
run  off  from  the  main  ledge.  The  gold  was  generally  found  in  isolated 
nests  and  bunches,  of  extraordinary  richness. 

&eographical  relations  of  seam  and  vein  mtnes  of  PlacerviUe  divide. — 
On  the  south  side  of  the  South  Fork,  in  the  vicinity  of  Placervilie, 
there  is  a  continuation  of  the  seams  and  vein-belts  of  Oeorgetown 
divide,  with  all  their  characteristics  and  peculiarities.  A  decomposed 
belt  in  the  same  strike  of  the  slates  as  Kelsey's  crosses  the  main  street 
of  PlacerviUe,  at  the  court-house.  The  most  noted  seam-mining  locality 
in  the  vicinity  of  PlacerviUe  is  where  Fisk,  Sanders  &  OUbert  took  oat 
large  sums  of  money  at  the  north  end  of  Quartz  HiU,  about  a  mile  from 
town.  The  general  seam-zone  on  both  divides,  consisting  of  metamor- 
phio or  decomposed  matter  in  the  neighborhood  of  extensive  qoarts- 
veins,  continues  in  the  same  strike  to  the  Amador  mine  on  Sutter  Oreek, 
from  which  XK)int  the  ^^  mother  lode"  of  the  middle  mining-counties  is 
plainly  traceable  in  a  further  general  continuation  as  far  as  Mariposa 
Gonnty. 

Mr.  Burlingham,  superintendent  of  the  Taylor  quartz-mine,  an  ex- 
perienced miner,  who  has  been  over  the  country,  and  has  especmlly  ob- 
served the  strike  and  continuation  of  the  slates  and  seams,  thinks  that 
the  identical  belt  on  which  Placervilie  is  located  continues  across  the 
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&  I  lorth  Fork  of  the  Mokelmniiey  at  King's  Fork  JaDOtioo,  and  the  South 
''  JiMk  of  the  M(^elamne,  at  Bacon's  Bridge,  continuing  thence  Uiroagh 
nymoath  to  the  Amador  mine.  While  the  identi(»d  continuation  is 
Mt  a  matter  so  easily  made  out,  nor,  indeed,  very  probable,  the  continu- 
atKMi  ,of  qoartc-ledges  and  of  fissures  and  decomposed  ^*  porphyry " 
bdts,  with  seam-deposits  in  places,  of  the  character  of  Georgetown 
divide,  situated  in  the  same  general  strike  of  the  slates,  and  in  the 
same  trend  oi  vein-formation  and  of  chemical  concentration  of  gold — 
m  short,  geologically  identical  rather  than  physically  continuous — is  a 
question  admitting  of  no  further  doubt.  It  is  assuming  too  much,  how- 
ever, to  undertake  to  trace  anywhere,  for  more  than  two  or  three  miles, 
a  perfect  unbroken  continuation  of  the  identical  veins,  or  seams,  or 
**  porphyry "  belts  on  Georgetown  or  Plaoerville  divide.  The  general 
system,  tiie  geological  i)08ition,  and  the  chemical  conditions  of  concen- 
tration and  of  precipitation  of  gold  in  connection  with  vein-formation 
are  the  same,  which  is  all  that  can  be  said,  and  they  are  in  continuation 
of  the  mother  lode, 

^  So  far  as  my  observation  goes,"  says  Mr.  Bowman, ''  the  trap  or 
greenstone  ^porphyry'  accompanying  the  seam-belts  was  not  continu- 
ous in  the  form  of  an  < eruptive'  dike,  which  could  be  traced  for  any 
distance.  There  are  occasional  combs  of  metamorphism  which  have 
given  Aape  to  the  hills,  rising  up  in  the  form  of  undenuded  crests. 

^Mr.  Burlingham  says  he  has  observed  that  at  the  Taylor  quartz- 
mine  he  has  trap  to  the  west  of  the  vein  in  which  he  is  working ;  while 
at  PlaoerviUe  it  is  on  the  east,  and  at  the  crossing  of  the  North  Fork 
of  the  Mokelumne  there  is  trap  on  the  west  again,  which  continues 
thence  by  way  of  Negro  Hill  and  east  of  Nashville,  between  the  two 
fecks  of  the  Mokelumne,  always  on  the  west  side  of  the  seam-zone,  as 
fast  as  the  Amador  mine. 

''Mr.  Derby,  of  Isabeltown,  says  he  has  observed  that  on  the 
Placerville  divide  there  is  a  porphyry  streak,  east  of  what  he  believes 
to  be  a  eontanuation  of  the  mother  lode,  adjoining  the  Hodge,  Lemon, 
and  FidL  mines,  on  the  north  end  of  Quartz  Hill.  It  is,  according  to 
his  observation,  about  50  feet  distant  from  these  mines  east^  and  runa 
IMurallel,  the  porphyry  itself  being  2  feet  thick.  The  mother  lode  at 
this  point  he  measures  as  28  feet  wide. 

^Mr.  Boda,  late  superintendent  of  the  Saint  Lawrence  quartz-mine, 
a^Tiees  witdi  Messrs.  Burlingham  and  Derby  in  the  opinion  that  the 
Placerville  and  Dutch  Gre^  veins,  which  strike  through  the  Pacific 
Mine  Hill,  Quartz  Hill,  Poverty  Point,  Kelsey's,  Saint  Lawrenceville, 
Ac,  oonstitute  a  continuation  of  the  identical  mother  lode  of  Calaveras 
Oouty.  When  it  comes  to  the  connections  in  detail,  however,  every- 
\¥kf  disagrees,  because  there  is  no  such  connection.  Like  the  ^  blue 
hid'  of  the  ancient-river  system,  it  g:enera]ly  passes  through  the 
iiwttcal  ground  which  is  owned  by  the  miner  whose  judgment  is  passed 
ipcMiit'' 

0r#00l  anil  p2ac0riiifiie«.— The  priuci|)al  gravel-mines  of  Goorgetown 
tfivide  are  situated  at  Negro  Hill  and  Massachusetts  Flat,  upon  the 
«xtreme  point  where  the  forks  of  the  American  Biver  unite;  Wild 
Goose  Flat  and  other  plateaus  or  ^^  benches,"  at  an  elevation  of  75  to  100 
feet  above  the  present  river-bars;  Centerville  and  Five-Cent  Hill,  below 
Greenwood ;  Buffalo,  Mameluke,  New  York,  Jones's,  Boulder,  Gravel, 
Bald,  Cement,  Tipton,  and  Buckeye  Hills;  Mount  Calvary,  Mount 
Giei^nry,  and  Kentucky  Flat,  embracing  a  region  extending  from  east 
to  west  a  distance  of  thirty  miles,  and  varying  in  width  from  three  to 
ax  miles. 
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Altemiiting  with  the  gravel-beds,  tbroaghoat  nearly  this  entire  i 
tion,  are  foand  the  ''seam''  mines.  These  ran  from  north  to  soi 
imd  have  been  traced  from  the  North  or  Middle  Fork  of  the  Ameri 
to  the  Sontii  Fork  across  the  entire  divide.  They  are  simply  min 
qnarts- veins  in  metamorphio  talcose  slates,  tiie  sarface  of  which  hav 
undergone  various  stages  of  decomposition,  the  gold  has  been  left  fi 
while  to  a  certain  depth  the  rock  is  susceptible  to  attack  by  the  o 
nary  method  of  hydraulic  mining.  Though  ^^  seam  "  diggings  are  g 
eraUy  classed  as  placers,  they  must  eventually  be  worked  as  are  all  ot 
mines  of  rock  in  place,  as  they  will  certainly  become  hard  after  a  pc 
is  reached  below  all  sui^u^  disturbances  and  away  from  atmosphi 
influences. 

Where  these  ^^ seams"  have  been  cat  by  ravines,  the  latter  have  b 
found  remarkably  rich,  the  periodical  rains  having  supplied  water 
which  a  natural  process  of  sluicing  was  accomplished^  carrying 
extraneous  matter  and  leaving  the  gold  behind.  Thus,  m  the  vicii 
of  these  larger  ravines,  many  vilLAges  sprang  up,  as  G^rgeto 
Greenwood,  Spanish  Dry  Diggings,  Johntown,  Kelsey,  Georgia  Sli 
and  other  towns  of  lesser  size  and  note,  once  populous,  and  dis 
guished  for  their  heavy  product  of  gold.  In  this  belt  or  zone  of  qua 
seams  have  been  found  ledges  of  considerable  magnitude,  and  u] 
which  costly  and  complete  reduction- works  have  been  built.  A  num 
of  these  have  been  described  above. 

Mount  Gregory  ridge  is  the  largest  continuous  gravel-deposit  u] 
Georgetown  divide.  It  has  a  general  elevation  of  1,500  feet  above 
Middle  Fork,  and  a  heavy  gravel-deposit  of  from  25  to  300  feet  d€ 
and  six  or  seven  miles  in  length,  running  east  and  west  Average  brea 
of  gravel  nearly  a  mile.  The  mines  tail  into  Middle  Fork  of  ^e  Am 
can  Biver  on  the  north,  and  into  Otter  Greek  and  Missiouri  Oafion 
the  south.  Only  the  edges  were  worked  in  early  times,  yet  there  ^ 
once  enough  mining  done  on  this  ridge  to  support  very  large  i 
active  populations  at  Mount  Gregory  and  Yolcanoville.  Mount  Greg 
ridge  proper  is  flanked  on  the  north  by  the  Middle  Fork  of  the  Am 
can,  and  on  the  south  by  Missouri  Oanon  to  its  junction  with  Oi 
Greek.  Toward  the  center  of  the  ridge  the  gravel-deposit  is  over! 
with  a  heavy  stratum  of  volcanic  cement.  Formerly  large  sums 
money  were  made  here  in  the  most  primitive  methods,  by  sluicing, 
the  south  slope  of  the  ridge  the  surface  was  washed  away  untU. 
heavy  deposit  was  reach^,  and  after  that  drifting  was  resorted 
Upon  the  northern  or  Middle  Fork  side  of  the  ridge  little  has  been  d 
in  the  way  of  mining.  The  hill  has  been  pierced  on  both  sides 
numerous  tunnels,  and  demonstrated  to  contain  rich  deposits  of  gi 
The  cause  of  this  immense  bed  of  auriferous  drift  remaining,  so  h 
unworked  has  been  lack  of  water.  Until  quite  recently  no  ditch  n 
a  capacity  of  more  than  150  inches  has  delivered  water  to  that  po 
and  then  there  was  only  one,  which  for  the  past  four  years  has  b 
allowed  to  get  oat  of  repair,  while  the  water  was  diverted  elsewlM 
In  the  spring  of  1872  the  Mount  Gregory  Water  and  Mining  Oompi 
began  the  construction  of  a  canal  from  Pilot  Greek  to  this  ridge.  T 
canal,  fifteen  miles  long,  is  now  completed  and  has  a  capacity  of  3, 
inches  of  water.  The  distributing-reservoir  of  the  company  is  Iocs 
in  the  central  portion  of  the  ridge,  has  a  strong,  substantial  emba 
ment,  overflows  an  area  of  about  flve  acres,  and.  is  capable,  when  fill 
of  supplying,  without  inflow,  1,200  inches  of  water  for  a  run  of 
hours.  Pilot  Greek,  for  flve  months  in  the  year,  affords  water  to 
full  capacity  of  the  ditch.    During  the  remainder  of  tbe  season 
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Ater  Tari(^8  from  200  inches  opward.  An  extension  of  the  canal  is  be- 
in,  which  taps  the  Babicon  River,  or  SSouth  Fork  of  the  Middle  Fork, 
;  a  distance  of  twenty-eight  miles,  and,  when  finished,  will  afford  a 
nstant  flow  of  water  to  the  fall  capacity  of  the  canal,  making  it  one 
'  ttie  best  water-franchises  of  the  State.  The  Mount  Gregory  Water 
id  Mining  Company  has  also  qnite  recently  opened  two  extensive 
pdranlic  mines,  one  tailing  into  Missouri  Canon  on  the  sonth  side, 
Down  as  the  Bowman  &  Worth  in  gham  claim,  with  sluices  5  feet  wide, 
Qder-cnrrents  15  feet  wide,  iron  pipe  22  inches  ia  diameter,  and  flow- 
ig  1,000  inches  of  water  throagh  one  of  Craig's  larges^sized  '^  little 
ianta,"  with  an  8-inch  nozzle,  night  and  day  daring  the  flash-water 
Bason,  against  a  bank  of  gravel  100  to  125 feet  deep.  Upon  the  north- 
rn  or  Middle  Fork  side  the  same  company  has  opened  and  is  hydraul- 
sking  the  Bitters  claim,  which  shows  a  splendid  face,  about  100  feet 
leep,  of  fine-looking  gravel.  The  estimated  yield  of  these  mines  is 
0  cents  per  inch  for  the  water  used  upon  them  for  each  day  of  working. 
Che  Meant  Gregory  Water  and  Mining  Company  owns  more  than  1,000 
leres  of  this  gravei-ridge,  and  has  a  frontage  upon  each  side  of  a  mile 
mdahalf. 

Since  the  Mount  Gregory  Company  began  work  upon  the  ridge,  the 
California  Water  Company  has  made  purchases  of  ground  there,  and  is 
BOW  enlwging  the  old  ditch  and  fitting  up  one  or  two  hydraulics.  The 
fatore  yield  of  gold  of  Mount  Gregory  ridge  must  be  large,  since  the 
iravel-strata  will  produce  from  10  cents  to  $2  per  cubic  yard ;  nearly 
every  pan  of  dirt  showing  the  color  of  gold,  while  an  occasional  large 
■Qggetis  found. 

Buckeye  Hill  is  an  isolated  piece  of  ground  several  hundred  acres  in 
areik  situated  upon  the  extremity  of  a  lateral  ridge  running  southwest- 
ward  from  Mount  Gregory  ridge  below  Yolcanoville.  The  gravel  at  this 
pdDt  has  been  drifted  out  in  many  places  to  20  feet  thickness.  The 
naterial  was  taken  out  in  the  summer  time  and  washed  in  the  winter 
time.  The  gravel-deposit  is  about  150  feet  deep,  and  will  eventually  be 
hydranliokc^. 

further  down  the  ridge  are  other  grand  deposits  of  greater  or  less 
extent,  which  have  been  slightly  worked  under  disadvantageous  circum- 
stSDoes,  and  with  variable  results.  The  ridge  ends  at  the  junction  of 
Otter  Creek  with  the  Middle  Fork  of  the  American,  near  Ford's  Bar. 

A  series  of  drift-deposits,  which  blend  with  the  Mount  Gregory  chan- 
nel near  its  upper  or  eastern  extremity,  and  having  a  total  length  of 
bur  miles  southward,  can  be  followed  to  Tipton  Hill,  though  separated 
yy  the  branches  of  Otter  Creek.  These  include  all  the  diggings  between 
Cratacky  Flat  and  Tipton  Hill.  Geologically  this  series  does  not  difier 
torn  the  gravels  already  referred  to.  Barometrical  observations,  made  in 
^1,  prove  that  the  stream  which  formerly  flowed  in  Tipton  Hill  chan- 
id  emptied  toward  the  north  and  west ;  consequently  that  it  was  trib- 
itaiy  to  ancient  Otter  Caiion  Creek. 

Bell^  diggings  are  situated  at  the  extreme  head  of  Missouri  Oafion. 
Siey  have  been  prospected  by  a  tunnel  and  many  shafts,  and  found  to 
mitain  gold  in  paying  quantities.  This  deposit  is  supposed  to  have 
ome  connection  with  the  Kentucky  Flat  gravel  at  its  southern  extrem- 
ty,  mentioned  below. 

Kentucky  Flat  is  an  extensive  drift-channel,  having  an  average  width 
4  about  three-qnarter»of  a  mile.  Its  gravels  are  blended  withneigh- 
nring  deposits  for  a  distance  of  four  miles  in  a  northerly  and  southerly 
lixection,  mingling  with  the  Mount  Gregory  gravels.  The  extreme 
cmthem  end  of  the  hill  at  this  mine  has  b^n  washed  off.    The  gravel- 


<j*9)/uHt^  »t  ji'  l*«r  UW5J.-  inn  larui*;  iiar±  "xtetr-Tiiek  aecbiitt.  lad  Ai 
,  .Wi\/  teJt     *J  w:  o*r}fU6n  ir  ws*  uLrr  fa  oTUirKr  of  fc  mik  -vide: ; 
J$iv>;«r  &  i^i«  tuui  i:ut'^  vuniec  la.'OH:  tiCicti  uuxk  nf  >riiiiiiiiii 

^•aii.  4»«<,rt'^  \AA  ^juiu^sTL  uw^  «f  lilaciii  ♦jTepoTr  ndn.  said  »  !■■  ^ 
^ifi»u;u«;*.  ti*9i/UA/T  j/ti5«Ll*»5j  Vj  xiiin  '-^  M'.iXiiiT  Gre^c»rT.  Bt  acsoftl  sarrfj 
i,u^  r«.  i'>;jf  vf  ij;v>5f>  &  Jfy/vmu:  fc  fiLLHL  iiLb  iiecL  icvciid  K>  be  IWiee 

A I  Jl«J;y'«  c.j^j^i.jefe  UM:  ^*v^]  tiiC^vsj  a  dej*ii  frcoL  the  sci&oe  to  bed 
i«>;l(  </  aji«/1  ju^o/*;  iduaii  (/  iwx  on  tiifr  riiL.  vMle  ilHf  dej*T^  in  llie  wile 
'A  tA<^  «;iiMfi^  i«  ujbkxy^v'b.  2i«rver  ixaiing  been  reached,  tfaong^  shift 
^/  Im^  <1>^  ii«v4;  \jitiigsj  vjuL  It  aptpesLTsT  Uf  l«e  tbe  exQvoDe  eisicn  cat 
'/f  tM M;r;vn'/Ufc  ayn^i;  b<rl<>v  Tx]xm<ri  UiJL  The  deposit  €Xtwds sontlicdt 
v>  U>«  *>  '^  Aj  lU'i&iki:h  <if  ^>tter  C'r^k.  mid  toward  iLe  Dortb  and  inoBi  tdcnd 
ifiW  tij«  Mf/usA  ijrs^f^'  rid^H.  The  area  washed  is  over  45  mam.  Th 
jr'/j'j  Kirajj  |/i*?lty  yi*^UKi^\\  diiluised  tLroD£!h  the  gravel  from  top  to  bo* 
t//f'i,afju(J  Ui«;  Ui\u^,j'4f:fyin<i\uy;  tci  Mr.  Ke]}y-b  statement,  paid  from  fiftxe 
f//  twiriity  dz/llafK  a  day  u*  the  haud.  The  channel  is  one^narterof 
miU'.  }u  w^JUi,    ThiM  *U:iftMli  cciutiuueB  for  about  two  miles  frx>m  soiithi 

*li\iiUm  IliJl  tohowH,  at  K«:hU^if/0  dig^'ugs,the  most  extensive  vorkinf 
)ij  lJi<;  wl^;J<;  ti0^:iiipu  of  iyimutry  near  the  ba.se  of  Tunnel  HilL  It  is  tt 
M/iiihi'/ij  i;fjd  of  a  iMttiy  of  |(rav<rl  of  which  the  Bitters  &  Bowman  clai? 
toi'uin  Lhi9  fif/rlhifrn  UrmlnutL  <)n  the  channel  there  is  a  shaft,  in  vc 
vMUUi  ifjiid  Mild  gravel,  IM  Uatt  deep,  which  has  not  reached  bed-rod 
l;jK/ii  ItM  itHhUtni  hide  ihcro  in  a  tuuuel  1,100  feet  long  op^iing  tl 
({round,  with  iifi  ouUK  into  Itock  Creek. 

.liiA'MnMH  Hill  Ji<;N  ut  the  head  of  Otter  Creek,  near  Kentucky  Flat,  as 
Im  11  \H9riUm  iff  tlicf  chunnd  running  thence  to  Tipton  Hill. 

J'atallrl  to  Mount  HrMjory  riih/tf. — Across  Otter  Creek  is  the  Darlii 
ninrh,  Hiilil  lliil,  ami  .loncH'H  ilill  ridge,  embracing  an  extent  of  coa 
iry  li'oni  livn  to  hi'vcmi  jnihm  in  length,  uud  an  average  width  of  perha' 

lllllf  u  Mlllo. 

Korl.  Ilill  In  HllniihMl  \vi*Nt  of  Darling's.  On  it  there  are  many  gravi 
rliilniH,  wlini'it  drilling  Ihin  lN'>4*n  rarried  on  to  some  extent.  The  depoi 
In  litHMil.  oni*  flKhlli  ol  ii  milo  wi<le  uud  two  miles  iu  length,  trendii 
niii'llirtiy  iind  NoullMU'ly. 

Ilouldor  I  hi!  Inuii  i^xlonsivo  and  de<^p  deposit,  favorably  situated  i 
raphl  li,\dniitlio  working,  bolng  on  »  ridgo  betweeutwo  deep  gorges. 

i\l  hiirhngV  ninrli,  wi^st  of  Houldcr  Hill,  occurs  a  large  gravel-rid[ 
\vliii«li  luih  liriMi  rxploiiMl  by  nnuHMttus  shafts  and  tunnels,  proving  t 
n\lNli«n(«(«  of  gold  iu  pii>ing  qiuiutitios.  It  cau  bo  opened  from  Cafi 
t^orU  or  from  t>ttrr  C'nH'U. 

Iltild  Mill  \u\ii  a  iHinihof  talooso  shito  ami  other  metamorphosed  ro( 
wliirh  «lrtloi«tiHl  tlio  i*ourN«^  of  tho  auoiout  channol,  standing  across  it 
ii^ht  aiiKh'f^*    Op|H)sito  lo  it  uuulorn  denudation  has  carried  away 
mhun  auil  ivmuauts  of  tho  anciont  ohauuol. 

Ilaiitriou  II  lU  iM  a  rontnuious  ^ravolridge,  coutniuinga  deepdepof 
«'\t«'Udiu^  iMirit  and  wost, 

i  Viuout  llilU  MtuatcHl  lurcher  wvst  on  thosnn^^  ridge, opposite Georj 
Hhdi'i  In  I hrmMpiarf ors  of  a  uiilo  long  b v  U>ss  than  half  a  mile  wi 
MiMi>  >«Mii'H  a^\^  II  was  iM«>nHHl  by  luuuois  and  the  lH>ttom  stratum 
ti>avi>l\i  as  o\u\iot<Hli  y loUliug  imnuniw  aums  of  money.  .  The 
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MTtti  was  foand  under  a  thick  deposit  of  fiine  day,  30  feet  thick,  in  which 
whole  trees  were  embedded. 

Bottle  Hill  diggings  occupy  an  area  of  about  half  a  mile  square,  and 
have  been  celebrated  for  their  yield.  The  Korth  Star,  Saint  Louis,  Cuya- 
hoga, Gravoy,  and  Hopewell  tunnels,  each  extensive  works,  have  pierced 
the  Bottle  Hill  channel  from  both  sides,  and  the  greater  portion  of  the 
bottom  stratum  has  been  extracted  by  drifting.  The  channel  is  very 
deep,  and  will  probably  pay  throughout  for  hydraulicking. 

Meant  Calvary,  west  of  Bottle  Hill,  embraces  about  200  acres  of  good 
paying  gravel. 

Gravel  Hill,  joining  Mount  Calvary,  is  also  extensively  worked  by 
drifts,  and  is  yielding  considerable  gold. 

Jones's  Hill  is  divided  by  a  gulch  called  Jones's  Caiion.  That  portion 
of  tiie  deposit  cm  the  north  side  consists  of  a  heavy  bed  of  gravel,  while 
that  upon  the  south  side  consists  of  seam-diggingsi  The  gravel  is  deep, 
and  has  been  drifted  out  to  a  great  extent.  Area,  one-half  to  three- 
quarters  of  a  mile.  The  Messrs.  Barklage  are  here  hydraulicking,  using 
15-inch  pipe,  with  a  large  head  of  water,  and  obtaining  excellent  results. 
(Die  total  product  of  Jones's  Hill  is  estimated  at  from  half  a  million  to 
a  million  dollars. 

The  only  ditch  delivering  water  upon  this  ridge — ^which,  as  above 
ststed,  is  parallel  and  south  and  west  of  Mount  Gregory  ridge— is  that  of 
the  Barklage  Brothers,  which  has  a  capacity  of  200  or  more  inches,  is 
thirteen  mUes  long,  and  takes  its  water  from  Otter  Creek.  It  is  an  ex- 
€dleiit  ditch  of  its  capacity,  and  has  a  constant  water-supply. 

Gopher  Hill  is  situated  on  a  divide  between  two  branches  of  Caiion 
Qieek,  south  of  and  parallel  with  the  Darling  Banch  ridge,  having  a 
Afoiable  hydraulic  opening  on  the  north  into  a  precipitous  cafion.  The 
pavel-deposit  extends  north  and  south  a  distance  of  about  a  mile.  The 
etstern  end  is  supposed  to  connect  with  the  Kentucky  Flat  and  Tipton 
Hill  channel.  A  tunnel  on  the  north  and  several  shafts  in  the  hill  have 
demonstrated  the  value  of  the  ground.  New  York  Hill  lies  on  the  same 
ridge  to  the  westward,  and  has  yielded  considerable  gold.  * 

Mameluke  Hill  and  Buffalo  HUl  are  worthy  of  especial  notice.  Mame- 
luke Hill  was  carefully  examined  in  1854  by  Professor  Blake,  having 
been  drifted  out  to  a  large  extent  prior  to  that  time.  There  is  in  the 
kill  a  gravel  and  sedimentary  deposit  200  feet  thick.  Its  character 
proves  it  to  be  of  local  origin.  The  Mameluke  Company  drove  in  a  tun- 
nel 800  feet  long.  A  section  of  the  hill  showed  the  following  strata, 
in  descending  order :  Gray  argillaceous  beds,  with  volcanic  matter, 
(cement,)  40  feet;  auriferous  gravel,  8  feet;  gray  argillaceous  beds, 
with  volcanic  matter,  60  feet ;  auriferous  gravel  and  clay  on  bed-rock. 
Canon  Creek  flows  along  the  northern  base  of  the  above-mentioned 
four  gravel-deposits,  and  has  proved  exceedingly  rich,  as  have  also  its 
many  tributaries.  Spanish  Dry  Diggings  is  supplied  partially  with  the 
waters  of  this  stream,  diverted  by  a  capacious  ditch,  owned  by  Hunter, 
Simpers  &  Co. 

Pilot  Hill  is  the  site  of  some  gravel-mining  in  an  ancient  channel  of 
local  origin.  Before  1860  these  mines  supported  a  large  and  prosper- 
008  population.  The  gravel  is  from  20  to  30  feet  thick,  and  contains 
many  angular  quartz-bowlders  and  nuggets  of  gold.  The  principal 
ground  has  been  purchased  by  the  California  Water  Company.  On  the 
easteriy  slope  of  Pilot  Hill  there  is  a  belt  of  seam-diggings  resembling 
those  <rf  Oreenwood,  which  have  been  worked  to  considerable  extent  by 
''eoyoteyii^''  shafts  and  levels  and  arrastra-milling  in  true  Spanish  style. 
The  ground  has  been  surfaeed  off  over  forty  yards  square. 
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Wild  Ooose  and  Massachnsetts  Flats  and  Negro  Hill  have  eaoh  con- 
tributed vast  sums  of  gold  to  the  coffers  of  the  world,  and  are  yet  yield- 
ing annually  small  amounts,  and  will  afford  employment  to  a  limited 
number  of  men  for  many  years  to  come,  but  the  heavier  gravel-deposits 
toward  the  Sierra  will,  in  the  future,  be  the  attractive  feature  in  the 
mining-interest  of  the  Greorgetown  divide. 

The  gravel- belt  in  the  southern  portion  of  El  Dorado  County,  of  which 
Placerville  is  the  center,  is  estimated  to  be  ten  miles  in  length  and  fh>m 
one  to  one  and  a  half  miles  in  width.  The  deepest  deposits  are  from 
100  to  150  feet,  frequently  covered  by  lava.  Twenty  companies  were  at 
work  within  the  limits  of  this  tract,  by  the  drifting  process,  in  1874. 

I  extract  from  the  Mountain  Democrat  the  following  curious  account 
of  mining-operations  within  the  city  limits  of  Placerville.  The  same 
class  of  *'city  mining"  has  been  carried  on  at  Sonora,  Oolumbia,  and 
other  decaying  mining-towns : 

There  are  very  few  town-lots  in  Placerville  proper  bnt  have  been  mined  ont  and 
filled  in  once,  twice,  or  oftener,  but  within  the  past  week  we  have  noticed  qnite  a  re- 
vival in  this  line.  Chinese  companies  pay  an  agreed  snm  for  the  privilege  of  mining 
ont  a  town-lot,  leaving  the  buildings  thereon  intact  by  underpinning  and  propping  q|l 
and  after  the  gold  is  all  washed  out  the  lots  are  filled  up  by  turning  in  the  water  ana 
depositing  the  sediment  from  other  mines  above.  For  these  mining-privileges  in 
town-lots,  prices  varying  from  |250  to  $1,000  are  paid.  Negotiations  are  pending  for  a 
lot  107  by  167  feet  at  the  lower  end  of  Main  street,  $2,000  being  the  present  owner'a 
price.  If  the  code  and  the  law-officers  of  the  county  would  permit  it,  there  are  weU- 
posted  old  residents,  principally  business  men,  who  would  give  a  handsome  snm  fox 
the  privilege  of  mining  ont  Main  street  firom  Jones's  comer  to  the  Central  House,  Co- 
loma  street,  from  the  upper  comer  of  our  office  to  Main  street,  and  Saoramento  street 
firom  the  comer  of  Main  to  a  short  distance  above  Dunn's  blacksmith-shop.  This 
would  include  the  width  of  the  streets  for  a  distance  of  about  300  yards.  Besponsibla 
parties  have  offered  $10,000  for  the  privilege  of  mining  out  this  ground,  obligating 
themselves  to  leave  the  streets  in  an  improv^  condition,  with  a  large  and  substantiiS 
sewer  the  whole  distance,  which  would  much  improve  the  adjacent  property.  From 
results  obtained  in  digging  cisterns  and  otherwise,  those  best  qualified  to  judji^  are 
confident  that  not  less  than  $100,000  conld  be  made  in  thus  mining  ont  the  portions  of 
streets  above  indicated. 

PUicerville  divide. — Heavy  masses  of  pipe-clay  on  the  north  rim  of 
the  Pliocene  Sonth  Fork  at  Placerville,  near  the  head  of  the  west  branch 
of  Cedar  ravine,  show  plainly  that  the  principal  ancient  channel  of  the 
divide  was  farther  to  the  south.  On  crossing  the  ridge  on  the  line  of 
the  stage-road  to  Shingle  Springs,  the  looming  banks  of  Coon  Hill 
hydraulic  diggings  testify  to  the  central  location  of  the  ancient  valley, 
as  well  as  of  the  chief  concentration  of  gold-bearing  material  in  this 
vicinity.  Mr.  Bishop,  superintendent  of  the  minging-company  at  Coon 
Hill,  says,  on  the  authority  of  the  company's  books  and  other  reliable 
accounts,  that  twenty-five  acres  of  gravel  removed  from  here  by  hydraul- 
icking  have  yielded  a  total  of  $25,000,000. 

Touching  the  direction  of  this  channel,  Mr.  W.  A.  Goodyear,  of  the 
State  geological  survey,  says :  ''  It  is  extremely  probable  that  a  deep 
continuous  channel,  known  here  as  the  blue  lead,  extends  from  White 
Bock  in  a  general  southerly  direction  beneath  Dirty  Flat  and  under  the 
two  intervening  ridges  to  the  extreme  south  end  of  Smith's  Flat.  But 
whether  this  diannel  from  there  on  continues  its  genend  southerly 
course,  coming  out  on  the  Weaver  Creek  side  at  or  in  the  vicinity  of 
the  old  'Try  Again'  tunnel,  or  whether  it  makes  a  sharp  bend  to  the 
southward  in  Prospect  Flat,  is  a  question  impossible  to  answer  with 
certainty  until  developments  have  l^n  pushed  farther  under  ground." 

Mr.  Bowman  concludes  his  report  on  the  gravel-ridges  of  the  PlacervDle 
divide  as  follows :  ^'  Without  attempting  to  trace  the  course  in  detail 
of  this  ancient  river  of  Placerville  divide,  I  may  say  that  I  could  look 
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orer  the  entire  eoantiy  from  Grey  Eagle  Moontftin  and  Bobb's  and 
Self  8  Moanlain8|  and  was  on  the  ancient  channel  of  Placerville  at  two 
pointS)  Sportsman's  Hall  and  Placerville,  and  I  have  no  hesitation  in 
stating  it  as  a  fact  that  the  topography  of  the  Pliocene  period  is  pre- 
served in  the  volcanic  outflows,  showing  that  the  ancient  South  Fork 
cannot  have  varied  much  in  its  general  course  from  that  of  the  South 
Fork  of  the  present  day." 

QuarizmintB. — The  .principal  quarts-mines  situated  in  the  general 
aone  above  described  are— 

Between  the  South  Fork  of  the  American  and  the  North  Fork  of  the 
Cosamnes :  The  Grosdhy  Drew,  Harmon,  Sheppard,  Pacific,  EpI^y^  Miller, 
Snyder,  and  numerous  others. 

South  of  the  North  Fork  of  the  Ooeumnes:  The  Lucky,  Baldwin, 
Bacon,  &o.    The  Havilah,  at  Nashville,  one  mile  west  of  the  Baldwin, 
was,  according  to  Burlingham,  the  first  quartz-mine  worked  in  this* 
State. 

South  of  the  South  Fork  of  the  Gosumnes:  The  Enterprise,  Philadel- 
phia, Alpine,  Hooper,  and  others,  at  Plymouth ;  and  the  Keystone, 
Idocoln,  llahoney,  OonsolidiU^d  Amador,  Oneida,  Kennedy,  and  others, 
near  Sutter  Greek,  in  Amador  Gounty. 

Coita  of  materials,  freight^  lahor^  d*c.,  in  El  Dorado  County, — Lumber, 
$12  to  $17  per  thousand  at  the  milL  Freight,  from  Auburn  to  George- 
town, 50  cents  x)er  hundred ;  from  Sacramento  to  Georgetown,  $4.50. 
Wages,  $2^  per  day ;  $30  to  $40  per  month  and  found ;  miners,  above 
ground,  $2.60 ;  under  ground,  $3.  Excavating,  by  Chinese  labor,  under 
eootract,  has  been  done  at  the  rate  of  $2.50  per  yard  of  ditch  3  feet 
top,  6  feet  on  top,  and  4  feet  at  the  bottom.  Water  is  sold  at  10  cents 
per  inch  per  day  of  ten  or  eleven  hours ;  20  cents  per  inch  for  twenty- 
tar  hours. 

Description  of  leading  mines,  El  Dorado  County,  California,  1874l 

Garden  Valley  district. — Name  of  mine,  Taylor  mine;  owners,  Taylor 
Mill  and  Mining  Company ;  length  of  location,  1,200  feet )  course,  north- 
east, southwest ;  dip  70^  east;  length  pay-zon^,  400  feet;  average  width,. 
3feet;  country-rock,  slate;  character  vein-matter,  ribbon-quartz;  worked, 
bj  shaft ;  depth  of  working-shafb,  408  feet ;  number  of  levels  opened^  4 ;. 
total  length  of  drifts,  223  feet:  cost  of  hoistiug-works,  $8,000. 

Bejiorted  by  William  T.  Gibbs,  superintendent  and  one  of  the  owners. 

Operations  of  leading  mines,  El  Dorado  County,  California,  1874. 

Garden  Valley  district. — ^Name  of  mine,  Taylor  Mill  and  Mining  Com- 
pany; owners,  Taylor  Mill  and  Mining  Company^  number  of  miners 
employed,  20;  miners'  wages  per  day,  $3;  cost  of  sinking  per  foot,  $30; 
cost  of  drifting  i)er  foot,  $6.50  to  $15 ;  cost  of  stoping  per  ton,  $3  to 
$5;  cost  of  mining  per  ton  extracted,  $7.50 ;  cost  of  milling  per  ton, 
$2.45;  company  works  its  own  mill;  average  yield  per  ton,  $13.75; 
percentage  sulpharets,  Ij  total  bullion-product,  $15,000. 

Beported  by  William  T.  Gibbs. 

Statement  of  quartz-mills.  El  Dorado  County,  California,  1874. 

Garden  Valley  district.— "Svm^  of  mill,  Taylor  Mill ;  owners,  Ta^'lor 
Mill  and  Mining  Company;  kind  of  power  and  amount,  steam,  40-hor8e 
H.  Ex.  177 1 
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engine ;  nnmber  of  stamps,  10 ;  weight  of  stamps,  700  ponnds ;  number 
of  djx>ps  perminate,  87 ;  heightof  drop,  7  inches ;  cost  of  mitl,  $1£^,0U0; 
capacity  per  24  hoars,  12  tons ;  tons  crashed  daring  the  year,  300 
Beported  by  WUliam  I.  Gibbs. 

m 

PLACES  00X7KTT. 

Placer  Ooanty  lies  between  Nevada  Ctoanty  on  the  nortii  and  El  Do- 
rado County  on  the  south,  and  extends  westward  (him  the  line  of  Ne- 
vada to  the  Sacramento  Valley.  The  county  is  deeply  eroded  by  three 
of  the  principal  mountain-streams  of  the  State,  Bear  Biver  on  the  north, 
the  North  Fork  of  the  American,  running  throagh  the  central  portion 
of  the  county,  and  the  Middle  Fork  of  the  American,  which  forms  its 
southern  boundary.  The  course  of  these  rivers  is  from  east  to  west, 
nearly  at  right  angles  to  the  system  of  dead  rivers  which  traverses  the 
county.  By  means  of  the  great  erosions  of  the  modem  rivers,  which 
have  cut  gorges  fh)m  1,500  to  2,500  feet  in  depth,  the  ancient  rivers 
have  been  exposed,  permitting  the  great  system  of  hydraulic  operations 
for  which  this  county  is  celebrated.  The  difterence  of  level  between 
the  bed-rock  of  the  ancient  rivers  and  the  modem  streams  is  from 
1,000  to  1,200  feet 

The  principal  hydraulic-mining  districts  of  the  coun<fy  are  situated  hi 
the  vicinity  of  Dutch  Flat  and  Gold  Bun,  between  Bear  Biver  and  the 
North  Fork  of  the  American.  These  districts  are  on  the  same  channel, 
and  their  interests  are  so  closely  allied  and  their  characteristics  so  sim- 
ilar that  they  may  be  considered  as  one.  The  characteristic  of  this 
position  of  the  blue  lead  has  hitherto  been  the  certainty  and  uniformity 
of  pay  of  the  surface-dirt.  Within  the  past  two  years,  as  the  natural 
outlet  of  the  country  became  impeded  by  loss  of  grade  and  the  acca- 
mulated  dibris  and  tailings  resulting  from  ten  years  of  hydraulic  wash- 
ings of  the  upper  benches,  extensive  works  were  projected  for  opening 
the  bottom  of  the  channel,  which,  as  has  been  demonstrated  by  the  oper- 
ations of  the  Cedar  Creek  claim  of  Dutch  Fiat,  and  of  the  Oold  Bun 
Hydraulic  Company,  and  Indiana  Hill  Cement  Company  of  Gtold  Ban, 
is  second  to  none  in  the  State  in  extent  and  richness. 

The  general  features  of  these  districts  have  been  so  fully  described  in 
my  reports  for  1871,  '72,  '73,  and  '74,  that  I  shall  here  notice  only  the 
most  important  works  now  in  progress. 

Hydraulic  mining  commenced  at  Dutch  Fla**,  about  the  year  1856, 
and  at  Gold  Bun  ten  years  later.  The  surface-product  of  these  districts 
for  a  number  of  years  after  the  introduction  of  the  hydraulic  process  was 
not  large,  but  the  dirt  was  easily  moved  and  yielded  fair  profits,  while 
the  natural  grade  of  the  country  was  open.  With  the  exhaustion  of  the 
upper  benches  came  a  reaction,  and  for  a  few  years  mining  was  pursued 
on  a  comparatively  small  scale.  In  1868,  Mr.  James  Taeff,  of  Dutch 
Flat,  sunk  a  prospectiug-shaft  in  the  ground  now  owned  by  the  Dutch 
Flat  Blue  Gravel  Company,  and  demonstrated  the  richness  of  the  bot- 
tom of  this  portion  of  the  channel.  This  shaft  was  sunk  a  distance  of 
240  feet  through  gravel,  which  steadily  increased  in  richness  until  the 
well-known  **  blue- lead  dirt "  was  exposed.  This  exploration  proved  an 
incentive  to  the  large  operations  now  in  progress  in  these  districts. 

At  Gold  Bun  the  yield  of  the  upper  benches  was  even  less  than  at 
Dutch  Flat.  In  1871,  Professor  Pettee,  then  connected  with  the  State 
Geological  Survey  of  California,  estimated  that  43,000,000  cubic  yards 
of  dirt  had  been  washed  by  tbe  hydraulic  process,  which  had  yielded 
$2,074,856,  or,  approximately,  5  cents  per  cubic  yard.    Up  to  that  period. 
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howerer,  only  the  npper  stratnm  bad  been  washed.    As  succeeding 
benchea  were  removed  the  gronnd  yielded  larger  retnms.    Here,  as  at 
Batch  Flat,  prospecting-sbafts  revealed  the  rich  nature  of  the  bottom, 
and  the  discovery  prompted  the  extensive  works  of  the  Gold  Bun  Ditch 
and  Mining  Company  now  in  progress.    The  ^''49-'50,''  a  prospecting- 
shaft-,  sunk  firom  the  bottom  of  a  ravine  intersecting  the  trend  of  the 
channel,  had  at  a  very  early  period  proved  the  nature  of  the  bottom 
gravel ;  bat,  the  shaft  having  been  filled  for  many  years,  the  development 
made  bad  become  to  some  extent  a  matter  of  tradition,  when  in  1873  and 
1S74  the  Grold  Bua  Hydraulic  Mining  Company  sunk  a  shaft  on  the 
Sherman  &  Cedar  ground,  belonging  to  the  company,  and  demonstrated 
Uie  existence  of  a  bottom  stratum  as  rich  as  that  of  the  most  favored 
districts  of  the  State.    This  shaft  reached  bed-rock  at  the  depth  of  181 
feet,    llie  bottom-dirt  exposed  is  said  to  have  been  ^^  prospected"  at 
the  rate  of  $2  per  pan,  which  would  be  equivalent  to  $130  per  car-load 
of  16  cnbic  feet,  or  $232  per  cubic  yard.*    While  there  is  no  special 
reason  for  doubting  the  accuracy  of  this  ^^  prospect,"  which  was  ofBcially 
annoQuced  by  the  superintendent  to  the  London  owners,  it  will  doubt- 
less be  the  opinion  of  all  competent  judges  that  the  shaft  must  have 
Btnick  on  an  exceptionally  rich  spot,  and  that  the  test  should  not  be 
made  the  standard  of  calculation  of  the  value  of  the  bottom.    Probably 
the  results  obtained  in  the  neighboring  ground  of  the  Indiana  Hill  Blue 
Gravel  Mining  Company  afford  a  better  basis  of  estimating  the  value  of 
the  bloe-lead  stratum  of  the  district 

Oold  Bun  district — The  Indiana  Hill  Blue  Gravel  Mining  Company,  of 
G<dd  Run,  owns  a  claim  which  was  worked  from  1854  tol8G4,  at  intervals, 
as  a  placer.  In  1864  an  8-stamp  mill  was  erected  for  the  purpose  of  crush- 
ing the  cemented  gold-bearing  gravel  exposed  by  the  company's  tunnel. 
Id  April  1872  the  company  acquired  by  purchase  the  Warren  and  Bem- 
ington  ground,  a  tract  of  9  to  10  acres  adjacent  to  their  original  claim, 
and  incorporated  under  their  present  name.  The  total  area  owned  by 
the  company  is  about  40  acres. 

The  claim  is  situated  at  the  extreme  southern  limit  of  Gold  Bun  dis- 
trict, at  a  point  where  the  ancient  river  has  been  cut  by  the  erosion  of 
the  North  Fork  of  the  American,  which  here  passes  through  a  gorge 
neariy  2,500  feet  in  depth,  or  1,500  feet  lower  than  the  bed  of  the  un- 
dent river.    The  continuation  of  the  Dutch  Flat  and  Gold  Bun  channel 
may  be  observed  on  the  east  side  of  the  North  Fork  of  the  American, 
where  it  has  been  mined  at  Monona  Flat,  Independence  Hill,  and  Iowa 
Hill.    Owing  to  this  favorable  situation  of  the  company's  claim,  no  rim- 
rock  tunnel  was  necessary ;  and  the  channel  was  followed  northerly  on 
the  bed-rock  by  means  of  a  main  tunnel  1,600  feet  in  length,  with 
branches  or  gangways  toward  the  west,  where  the  richest  ground  was 
discovered.    The  company  employs  25  men,  at  $3  per  day,  who  ex- 
tact  from  forty  to  fifty  car-loads  per  twenty-four  hours,  according 
to  the  nature  of  the  ground.     They  are  now  carrying  forward  a 
^bieast"  110  feet  in  width,  and  taking  out  from  six  to  seven  feet  in 
depth  of  gravel,  inclusive  of  the  '*  bed-rock  picking."    The  gravel  is  run 
out  from  the  tunnel  and  breasts  in  cars  and  dumped  in  the  mill  near 
the  mouth  of  the  tunnel.    The  mill  has  eight  stamps  of  500  pounds, 
dropping  76  times  per  minute;  height  of  drop,  8  inches.    The  motive- 
power  is  water.    Seventy-five  inches,  with  a  head  or  pressure  of  80  feet, 
are  projected  against  a  hurdy-gfurdy  wheel  10  feet  in  diameter.    The 
crushing  capacity  of  the  mill  depends  upon  the  quality  of  the  cement, 
which  varies  in  respect  to  hardness  in  different  portions  of  the  mine. 

*  A  **  minen^  pan  ^  contains  abont  400  onbio  inches  of  loose  dirt 
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The  greatest  amonnt  crasliecl  io  tvent^-fonr  honrs  was  00  car-loadi 
the  lowest  amount,  35  loads ;  the  average  capacity  of  the  mill  is  est 
muted  at  42  car-loads'  pec  twenty-four  hours.  A  car-load  at  this  claii 
weighs  1,600  poaads  and  contalus  19^  cubic  feet.  The  company  owe 
a  ditch  and  water-right,  sapplyiug  from  100  to  200  inches  of  water  dnrin 
the  mining  season,  which  is  here  nine  months  of  the  year. 

The  following  tabular  statement  will  show  the  operations  of  the  ti 
diana  Hill  Bine  Gravel  Company  from  the  date  of  incorporation,  Apii 
1S72,  to  the  close  of  the  mining  season  of  1874 : 
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Average  j'ield  per  car-load,  (19^  cubic  feet) 93  1 

Average  yield  per  ton  of  2,000  pounds il 

Average  yield  pei  cubic  yard SS 

Average  cost  per  car-load,  (19^  cnbio  feet) $3  C 

Average  cost  per  ton  of  2,000  pounds 2  C 

Average  cost  per  cubic  yard 2f 

Profit  per  car-load #1  1 

Profit  per  cubic  yard 2i 

The  product  of  the  Indiana  Hill  Blue  Gravel  Company's  groond  foM 
the  commencement  of  mining-operations  to  the  date  of  incoriioration  i 
the  present  company  (April,  1872)  is  estimated  at  $125,000.  If  we  »d 
the  product  of  the  company  from  1872  to  1874,  inclusive,  we  obtain 
total  of  4200,000,  from  oue-tweutieth  of  the  area  of  the  claim.  The  tal 
alar  statement  above  given  includes  only  the  yield  up  to  September  li 
1S74,  the  close  of  the  fiscal  year.  The  company  resumed  opeiationai 
llfovember,  and  opened  ground  of  onparalleled  richness.  In  oneinstasc 
$1,000  worth  of  gold  was  obtained  from  two  car-loads  of  ditt.  It  wi! 
be  observed  tbat  while  the  average  yield  per  cubic  yard  has  been  douU 
that  of  the  Bald  Mountain  Company,  of  Sierra  County,*  the  percentajt 
of  profit  has  been  less.  In  the  Bald  Mountain  claim  the  profit  was6 
per  cent,  and  in  the  Indiana  Gill  4G  per  cent.  The  former  compan 
washes  its  dirt  through  6,000  feet  of  sluices ;  the  latter  crushes  in  an  I 
stamp  milL  The  Indiana  Kill  is  the  only  notable  successful  enterprieei 
operation  in  California  of  mining  gravel  by  the  crushing  or  mill  proces 

The  Gold  Bun  Ditch  and  Mining  Company,  a  local  corporation,  ovi 

eight  tracts  of  mining- ground,  aggregating  328  acres,  together  wil 

valuable  water-rights  and  an  extensive  system  of  ditches,  twenty-eigl 

*  Bee,  niidec  headlDg  of  Sierra  Coanty,  descdptioa  of  BaldMoantain  cUim. 
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iiOes  in  Iength|  taking  water  from  Bear  Eiver  and  tbo  Soatb  Yuba 
He  company  was  incorporated  in  1870^  with  a  capital  stock  of  $005,000. 
Ifc has  invested  $220,000  in  mininggronnd  and  $80,000*1^  ditches  and 
vBter-rights.    Tip  to  the  present  time  the  surface-gravel' 0K).y  has  been 
imrked,  to  a  depth  of  from  100  to  175  feet,  the  lower  stxa'tnm  of  over 
3)0  feet  in  thickness  not  being  workable  for  want  of  fall  to  c/u'ry  off  the 
tulings.    The  company  is  now  engaged  in  the  prosecution  o^^ati  enter- 
prise that  cannot  fail  to  have  a  very  beneiicial  influence  on  th*e  iiiiuing- 
interests  of  this  section.    For  several  years  the  yield  of  gold  Ikib  been 
declining,  and  the  surface-beds  are  rapidly  being  exhausted.    The  Cold 
Bon  Comi)any  has  enough  ground  to  keep  its  men  employed  for'abort 
two  years  on  the  present  available  grade.    The  richest  beds  of  graV.el,' 
folly  200  feet  in  depth,  are  yet  untouched.    To  procure  the  necessary 
fall  and  enable  it  to  work  these  rich  beds,  the  Gold  Run  Company  is  ' 
nmning  a  tunnel  through  the  rim-rock,  at  a  depth  of  600  feet  below  \be  - 
crest  of  the  ridge.    The  lower  end  of  this  tunnel  opens  into  Gaflon 
Creek,  while  the  head  will  open  directly  under  the  great  deposits  of  blue 
gravel  and  furnish  means  of  working  them  to  the  bed-rock.    The  main 
tmnel  is  10  by  12  feet,  and  is  intended  to  be  2,200  feet  long,  when  it  will 
U^  the  old  49-50  shaft,  which  is  sunk  on  the  channel  of  the  blue  lead  to  a 
depth  of  about  200  feet  in  fine  hydraulic  gravel.  Four  hundred  and  fifty 
ieet  from  the  mouth  of  the  tunnel  their  branch  for  the  Indiana  Hill  claim 
starts  in.  This  branch  is  8  by  8  feet,  and  is  now  in  over  1,000  feet.   It  will 
be  run  200  feet  longer,  when  their  shaft  or  incline  will  be  raised.  This  tun- 
Del  Was  commenced  in  July,  1873,  and  has  been  run  through  very  hard 
rock  in  about  sixteen  months,  (actual  working  time  perhaps  not  more 
than  fourteen  months.)   The  work  has  all  been  done  with  the  Burleigh 
i   drill 

B.  H.  Brown,  secretary  of  the  Gold  Run  Ditch  and  Mining  Company, 
writes,  under  date  of  June  5, 1874,  to  Parks  &  Lacy,  agents  of  the 
Bmleigh  drill  in  this  city,  as  follows : 

We  ran  two  of  the  Barleifi^h  drills  in  onr  tannel,  twenty-fonr  days  dnring  the 
MoUi  of  May,  and  mode  126^  feet  of  tunnel,  tbroagh  hard  rock,  at  an  expenae  as 
fcUows: 

XI Hercalea powder $1,064  43 

Fow  and  caps 15  00 

nping.  air  and  water : 129  25 

WoodfiirboUer 175  00 

God 16  3d 

SiMiand  iron 50  00 

Oil  for  lights  and  machinery 78  00 

Lomber  tracking 25  00 

Ubor 1,400  00 

2,953  06 

The  first  week  in  Jane  we  made  31  ieet  of  tnnnel ;  the  second  week  struck  the  most 
iifficalt'rock  to  drill  wu  have  ever  had.  However,  wo  made  26  feet  of  tunnel  last  week. 
We  conut  on  making  100  feet  a  month,  and  I  helievo  wc  will  average  125  feet  until 
As  branch  is  completed.  We  are  rnnning  onr  rock  out  by  hand.  By  using  mule  or 
Heam  power  I  think  the  expense  could  have  been  rednced  materially  this  mouth.  We 
have  worked  the  car-men  eight  hours,  aud  have  not  been  delayed  with  rocks  in  the  way 
4if  the  drillers. 

The  main  tnnnel,  which  is  12  feet  wide  by  9  feet  in  height,  has  been 
driven  into  the  mountain  a  distance  of  600  feet,  and  when  completed  will 
be  2,200  feet  in  length.  At  a  distance  of  454  feet  from  the  lower  end  a 
branch  tnnnel  leaves  the  main  cnt  The  branch  is  8  feet  sqaare,  and 
▼ill  be  abont  1,000  feet  long.  The  whole  force  is  now  at  work  on  the 
hrauch^  which  will  be  completed  by  the  1st  of  January,  1875,  when 
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washing  will  bV^.    The  branch  is  run  for  the  purpose  of  reaching   . 
claims  not  taj^^  by  the  main  tunnel.    As  soon  as  it  is  finished  work   [ 
will  be  resqpd^^on  the  main  cat,  and  it  will  be  pat  through  in  about   ' 
two  years,  <)P'*by  the  time  the  surface-gravel  belonging  to  the  company 
is  exhaust^.    The  Burleigh  drill  is  driven  by  compressed  air.    The   ; 
work  is.*iu)w'  progressing  (November,  1874)  at  the  lute  of  150  feet  per 
month*// X^enty-flve  men  are  employed,  and  about  $3,500  disbursed 
monthly  ^r  labor  and  materials.    The  total  cost  of  the  tunnel  is  estimated 
at.$125,000. 
The. Placer  Argus,  in  its  mining  review,  says: 

'\  *J!Phe  importance  of  this  enterprise  is  manifest  when  we  consider  that  the  groondy 
.*  .yrlifch  by  its  aid  alone  can  be  worked,  is  fieur  richer  than  the  best  of  the  gravel 
'•ttwit  has  ahreAdy  been  washed,  and  that  there  is  enough  of  it  to  employ  aU  the  water 
«...  that  can  be  had  for  the  next  oentnry.    Sliafts  have  been  snnk  200  feet  to  the  bed-rook, 
**.•  *and  good  i)ay  fonnd  the  whole  distance.    Under  the  influence  of  this  great  work,  which 
;*/.  *  is  to  nnlock  the  hitherto  inaccessible  riches  of  the  district,  every  kind  of  business  is 
brightening  np,  and  the  fatore  prospect  of  the  towns  dependent  on  the  mines  are  pro- 
portionately improved. 

The  Grold  Bun  Hydraulic  Mining  Company,  of  London,  England,  owns 
the  ground  formerly  known  as  the  Cedar  and  Sherman  claims,  lying 
immediately  a(^'acent  to  the  properties  of  the  Gold  Bun  Ditch  Company 
and  Indiana  Hill  Company,  above  described.  The  company's  claims  are 
2,400  feet  in  length  by  600  feet  in  width.  During  the  water-season  two 
of  Hoskin's  giants  are  used  for  piping.  For  convenieqce  of  handling  in 
front,  and  to  gain  a  more  concentrated  stream,  these  pipes  were  made, 
by  special  order,  about  4J  feet  longer  than  those  of  ordinary  constnic- 
tiou,  being  12  feet  in  full!  Including  waste-water,  840  inches  are  used 
daily.  Water-rates  in  this  district  are  12^  cents  per  inch  per  twenty- 
four  hours.  The  sluices  of  this  company  are  1,500  feet  long  and  4  feet 
wide ;  water,  4  to  5  inches  deep ;  grade,  7  to  7^  inches  in  12  feet.  Dur- 
ing the  present  year,  a  prospecting-shaft  181  feet  in  depth  was  sunk  on 
this  claim,  disclosing  a  remarkably  rich  bank  of  gravel,  which  will  be 
available  for  washing  on  the  completion  of  the  branch  tunnel  now  being 
run  from  the  Gold  Kun  Ditch  Company's  tunnel  to  intersect  the  pros- 
pecting-shaft. As  nearly  200  feet  in  depth  of  dirt  has  been  removed  hy 
the  hydraulic  operations  of  ten  years  on  this  ground,  the  original  deptL 
is  shown  by  this  shaft  to  have  been  380  feet  from  surface  to  bed-rock. 

In  addition  to  the  companies  above  named,  the  following  are  engaged, 
in  extensive  hydmulic  operations  in  Gold  Bun  district :  Hoskins  &  Bro. 
are  working  a  claim  of  70  acres.  They  employ  fifteen  men  and  use  60O 
inches  of  water.  The  Fish-hawk  Company  has  a  claim  of  40  acres,  uses 
550  inches  of  water,  and  employs  ten  men.  Sachs  &  Co.'s  claim  con- 
tains 100  acres.  They  use  350  inches  of  water,  and  employ  six  men. 
O.  Harkness  uses  500  inches  of  water,  employs  seven  men,  and  works  a 
claim  of  40  acres. 

Tailings. — ^The  removal  and  utilization  of  tailings — ^the  debris  of  hy- 
draulic or  gravel  ground,  once  washed  and  deprived  of  a  portion  of  its 
auriferous  contents — has  for  several  years  past  attracted  the  attention 
of  the  miners  of  California.  In  all  the  streams  forming  the  outlets  of 
the  gravel-mining  districts  tailings  bave  accumulated  to  great  depth, 
often  ^^  backing  up"  to  such  an  extent  as  to  destroy  the  necessary  grade 
for  the  sluices  and  flumes  of  the  miner,  and  causing  the  suspension  of 
hydraulic  mining  until  long  and  expensive  tunnels  can  be  run  through 
tlie  bed-rock,  having  their  outlets  below  the  accumulated  dSbris  of  the 
district. 

The  contents  of  these  tailings  should  bear  a  relative  proportion  to  the 
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prodnct  of  the  groand  which  fbrms  their  soarce  of  supply,  and  this  pro- 
pcvtlon  is  governed  by  the  natural  advantages  and  mechanical  appli- 
anees  possessed  by  the  owner  of  the  mining-ground  for  saving  his  gold 
and  amalgam.  Where  the  miner  possesses  the  advantages  of  great  £all 
ftom  his  claim  to  its  natural  outlet^  permitting  the  construction  of  nu- 
merous under-currents  and  ^^  dumps  ^  or  ^^  fall^  on  long  lines  of  sluices, 
(as,  for  instance,  at  the  American  and  other  claims,  on  the  ridge  between 
Swth  San  Juan  and  French  Corral,  in  Nevada  County,)  the  tailings 
which  eventually  escape  his  sluices  should  be  iK>or ;  while,  on  the  other 
hand,  in  districts  not  possessing  these  natural  advantages,  (as  at  Gold 
Bun,)  we  may  reasonably  expect  to  find  rich  tailings,  since  the  disinte- 
grated matter  released  by  the  water  passes  beyond  the  miner's  control 
and  on  the  property  of  others,  bearing  a  considerable  proportion  of  its 
valoable  contents,  which  are  deposited  in  the  natural  outlet,  or  caught 
in  the  flumes  and  under-currents  pla^^  therein  by  the  owner  of  the 
creek-bed. 

In  the  investigation  of  the  value  of  the  tailings  deposited  from  year 
to  year  in  the  b^s  of  streams  forming  the  natnr^  outlet  of  a  hydraulic- 
miniog  district,  we  meet  with  many  difficulties,  owing  to  the  absence  of 
iDy  data  other  than  the  results  obtained  by  the  owners  of  such  claims : 
and  these  vary  widely,  depending  on  the  original  contents  of  the  ground 
lenoved  and  the  appliances,  natural  or  artiflcial|  of  the  mining-ground 
which  formed  their  source. 

The  gold-product  per  cubic  yard  of  gravel  washed  in  the  hydraulic- 
nioing  region  of  California  has  for  several  years  been  the  subject  of 
bvestigation,  and  it  is  an  accepted  result  of  numerous  t»ilculations  and 
meisnrements  that  the  quantity  of  gold  obtained  fh)m  the  auriferous 
gnmni  washed  by  the  hydraulic  system  has  varied  in  different  districts 
ftoti  5  cents  to  25  cents  per  cubic  yard.  Where  the  results  of  washing 
large  tracts,  from  surface  to  bed-rock,  have  been  greater  than  25  cents 
or  less  than  10  cents  per  cubic  yard,  they  have  been  considered  excep- 
tional. 

^  The  auriferous  contents  of  an  area  of  tailings  derived  from  the  wash- 

ioga  of  a  district  not  possessing  the  natural  advantages  of  grade  and 

&1I  should  be  greater  than  that  of  a  like  area  <^  in  place,"  since  the 

tailings  are  the  product  of  the  concentration  by  specific  gravity  of 

the  valuable  particles  of  the  washed  ground,  viz,  the  gold  and  quick- 

Bilver  carried  over  and  through  the  miner's  flume  and  the  resulting 

amalgam,  all  of  which  are  deposited  in  the  bed  of  the  stream  which 

ibnns  the  ultimate  receptacle  of  the  tailings,  excepting,  of  course, 

the  proportion  caught  in  the  miner's  sluice-boxes,  which  depends  on  his 

appliances,  natural  or  artificial,  for  their  detention.    Thus  a  cubic  yard 

of  tailings  may  represent  the  residual  product  of  many  cubic  yards  of 

standing  ground. 

The  expense  of  running  a  tailing-claim,  after  the  first  outlay  in  the 
construction  of  the  necessary  flumes  and  under-currents,  is  less  than 
that  of  any  other  class  of  mining.  The  principal  items  are,  lumber  for 
repairs  of  flumes,  iron  bars  for  under-currents,  labor  in  cleaning  up- 
and  watching  against  sluice-robbing.  Claims  of  this  class  are  ^'cleaned 
up"  once  a  year,  after  the  close  of  the  mining-season.  The  blocks  with 
which  the  flume  is  lined  are  taken  up,  the  amalgam  is  gatheredy  and 
the  blocks  are  replaced  for  the  run  of  the  next  s^^ison. 

The  Mood^'  &  Kinder  claim,  of  Gold  Bun,  is  of  the  class  known  in  the 
hydraulic-mining  counties  of  California  as  a  ^^  tailing"  or  ^^fluming" 
claim,  and  its  value  as  a  mining-property  depends  on  the  quantity  and 
richness  of  the  tailings  which  have  accumulated  or  are  passing  over 
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the  flames  and  nnder-carTents  placed  on  the  bed  of  the  creek  for  the 
purpose  of  saving  the  gold,  qaicksilveri  and  amalgam  which  escapes  the 
miner  on  the  hyckaulic  ground  above.  Moody  &  Kinder  own  5,000  linear 
feet  of  the  bottom  and  sides  of  Oauon  Oreeky  which  is  the  natural  out- 
let of  one-half  of  Oold  Bun  district,  comprising  400  to  500  acres  of  hy- 
draulic ground.  This  creek  rises  in  the  high  divide  between  the  waters 
of  Bear  Biver  and  the  North  Fork  of  the  American^  pursues  a  southerly 
course,  and  empties  into  the  great  gorge  of  the  American  Biver,  below 
Gold  Bun  district.  On  the  west  it  is  intersected  by  three  ravines,  which 
form  its  principal  feeders  from  the  gold- washings  of  the  district.  Above 
the  intersection  of  Oold  Bun  ravine,  which  is  about  the  center  of  the 
district,  the  creek  has  a  light  grade ;  and  here  the  tailings  resulting 
from  ten  years'  hydraulic  washings  have  accumulated  to  the  depth  of 
from  30  to  40  feet  in  the  center  of  the  channel,  and  the  width  of  from 
50  to  60  feet.  Below  Oold  Bun  ravine  the  grade  becomes  steeper,  with 
occasional  falls,  and  hence  there  is  a  diminished  depth  of  tailings.  The 
claim  terminates  at  a  high  dam  near  the  mouth  of  the  Gold  Bun  tunneL 
That  portion  of  the  claim  above  the  intersection  of  Gosling  ravine  con- 
tains about  20,000  cubic  yards  for  each  section  of  100  yards  in  length. 

Taking  the  line  of  the  Central  Paciflo  Bailroad  as  the  plain  of  the  sur- 
face of  the  country  before  the  commencement  of  hydraulic  washings,  we 
find  the  difference  of  elevation  at  the  intersection  of  Gosling  ravine  with 
Canon  Creek  to  be  300  feet;  and  this  wopld  represent  the  average 
height  of  the  hydraulic  banks  removed  during  the  past  ten  years,  over 
an  area  of  several  hundred  acres,  which  have  found  their  outlet  in 
Caiion  Creek.  From  the  head  of  the  first  system  of  flumes  to  the  lower 
end  of  the  claim  the  average  grade  of  the  creek-bed  is  about  300  feet 
to  the  mile. 

The  estimates  of  the  value  of  accumulated  tailings  differ  so  widely, 
that  we  shall  give,  without  comment,  the  product  of  the  runs  of  the 
past  four  years  over  Canon  Creek. 

The  gold-saving  appliances  of  the  Moody  &  Kinder  claim  consist  of 
ground-sluices,  and  flumes,  and  under-currents,  constructed  on  the  most 
approved  methods  at  present  in  use,  combined  with  a  skillful  applica- 
tion of  the  natural  advantages  resulting  from  the  occurrence  of  rapids 
and  iViUs  in  the  lower  end  of  the  claim.  Below  Gosling  ravine,  the  most 
northedy  of  the  three  tributaries  of  Caiion  Ci'eek,  they  have  constructed 
a  flume  2,400  feet  in  length,  16  feet  in  width,  and  7  feet  in  height, 
divided  by  a  central  partition,  and  terminating  in  a  double  under-cur- 
rent at  the  head  of  the  falls  or  rapids  of  the  stream.  Below  this  point, 
several  shorter  sets  of  under-currents  and  flumes  have  been  placed, 
where  the  nature  of  the  ground  would  permit. 

The  following  statement  from  the  books  of  Moody  &  Kinder  will 
show  approximately  the  returns  from  their  tailing-claim  for  the  past 
four  years.  During  one  of  these  years  the  privilege  of  cleaning  up  was 
sold^  and  we  give  the  price  obtained  by  M.  &  K.,  having  no  means  of 
ascertaining  the  amount  realized  by  the  purchaser : 

187L  the  clean  up  and  sale  realized '. $30,000 

1872,  clean  up 34,000 

1873,  cleanup 24,250 

1874,  clean  up  and  sale 25,290 

Total 113,540 

The  expenses  for  four  years  were  $18,000. 

J>uU^  Flat  diitrict—This  district  adjoins  Gold  Bun  district  on  the 
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Borthy  the  Central  Pacific  Railroad  mnDing  on  the  line  of  the  bonndary 
of  the  two  districts.  The  leading  claims  of  the  district  have  been 
lepeatedly  described  in  former  reports,  particularly  in  those  of  1871 
tfid  1874.  On  the  Cedar  Creek  claim  an  English  company  is  engaged 
in  hydraulic  mining  on  an  extensive  scale.  It  owns  200  acres  of  gravel- 
ground,  opened  by  a  bod-rock  tunnel  3,000  feet  in  length,  and  8  by  8 
feet  in  dimensions,  together  with  sixty  miles  of  ditches,  carrying  6,000 
inches  of  water.  The  enterprise  may  be  classed  among  the  most  prom- 
iang  in  this  class  of  mining  in  the  State. 

At  Dutch  Flat  giant-powder  is  used  to  break  up  the  bowlders  found 
in  the  hydraulic  banks  so  that  the  fragments  will  pass  through  the 
dnioes.    A  system  of  ^*  top-blasting"  is  practiced,  followed  by  breaking 
(np&a  giant  cartridges  and  pouring  the  powder  on  to  the  rock.    This  is 
sometimes  built  over  with  clay  to  hold  it  in  place  or  give  greater  effect 
to  the  blast.  A  fuse  and  cap  explode  the  charge.  Huge  bowlders  which 
cannot  be  sledged,  nor  blasted  (without  drilling)  by  black  powder,  are 
thus  quickly  reduced,  pitched  into  the  sluices,  and  entirely  got  rid  of. 
Pipe-day.  the  terror  of  many  mining-claims  in  early  days,  is  now  dis- 
posed of  Dy  blasting  with  giant-powder.    After  the  blocks  of  clay  are 
rolled  down  from  the  £ace  of  the  diggings  by  the  powerful  hydraulic 
pipes,  a  ^'  day-augur"  is  sent  with  ease  into  the  center  of  each.    This  is 
Mowed  by  one-quarter  or  more  of  a  cartridge  of  giant-powder,  with 
&8e  attached.    When  all  is  prepared  the  miner  fires  in  succession  per- 
baps  twenty  shots  by  aid  of  a  hot  iron  and  rod.  This  disintegrates  the 
cement  so  that  it  is  practicable  to  reduce  it  by  action  of  the  water,  and 
prevent  solid  particles  of  clay  from  robbing  the  sluices,  as  formerly,  by 
carrying  off  gold-dust  imbedded  in  its  sticky  surface. 

This  district  was  the  first  to  introduce  the  great  improvements  in 
bydraulic  pipes  and  nozzles  which  have  since  been  so  generally  adopted 
throQgh  the  State. 

The  Little  Giant,  figured  and  described  in  former  reports,  having  been 
first  introduced,  is  the  machine  in  most  general  use.  It  is  especially 
adapted  for  heavy  pressure,  is  simple  and  durable.  Some  of  these 
machines  are  in  use  under  a  pressure  of  500  feet,  and  in  one  instance 
over  535  feet,  and  there  has  been  no  accident  from  breakage  or  difficulty 
jo  working.  They  are  made  of  five  sizes,  varying  from  7  to  15  inches 
inlet,  and  adapted  for  works  any  size  up  to  8^  inches. 

The  Clipper  has  been  but  recently  introduced,  and  differs  from  the 
Giant  in  having  but  one  working-joint  instead  of  two,  there  being  no 
center-bolt,  and  in  requiring  no  balance.    It  turns  easily,  and,  as  in  the 
Giant,  the  discharge-pipe  remains  in  any  position  in  which  it  is  placed. 
I       The  Forest  Hill  divide  embraces  the  country  lying  between  the  North 
and  Middle  Forks  of  the  American  Biver.    Although  a  country  of  ex- 
tensive miningresources,  it  does  notpossessany  general  system  of  ditches 
S 'elding  a  summer  supply  of  water ;  and  hence  the  mining-industry 
)ld8  a  place  far  below  its  true  merits.    The  deficiency  of  water  has 
been,  however,  to  some  extent  relieved  by  the  construction  of  the  Iowa 
Hill  Canal,  (noticed  elsewhere  in  this  report,)  which  suppliers  the  country 
lying  adjacent  to  the  North  Fork  and  between  the  North  Fork  and 
Shirt-Tail  Caiion,  but  does  not  extend  its  branches  to  the  Middle  Fork 
gravel -deposits  of  Michigan  Bluff,  Bath,  Forest  Hill,  and  Todd's  Valley. 
The  deep  depressions  of  the  Middle  Fork  on  the  one  side  and  Shirt*Tail 
Cauon  on  the  other — each  nearly  2,000  feet  lower  than  the  summit  of 
the  ridge — ^present  a  formidable  obstacle  to  the  introduction  of  water 
on  the  south  slope  of  the  divide. 
Forest  Hill  divide,  like  so  many  other  mining-regions  of  the  Sierra 
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Nevada,  became  almost  depopnlated  after  the  first  bistorical  era  of  gold- 
mining  in  California.  It  is,  nevertheless,  one  of  the  most  productive 
mining-distriots  of  the  State.  Within  half  a  mile  of  the  town  of  Fw- 
est  Hill  it  has  been  estimated  that  from  95,000,000  to  $10,000f000  have 
been  taken  ont  The  mines  began  to  decline  in  1858,  at  the  time  of  the 
Frazier  Biver  excitement.  Prior  to  that,  drifting  was  the  costomaiy 
method  of  working,  and  tihe  lower  strata  of  concentrated  gravel  yielded 
enormously. 

Mr.  Bowman  observes  that  in  places  on  the  Forest  Hill  channel  gold 
has  been  found  in  crystals  along  with  quartz-crystals,  the  angles  of 
which  only  were  broken  off.  This  probably  cannot  have  been  situated 
on  any  central  wash  -of  the  ancient  channel.  The  gravels  of  Forest 
Hill  divide  constituted  the  ancient  Middle  and  North  Forks  of  the  Middle 
Fork  of  the  American. 

The  following  is  the  reported  total  yield  of  leading  claims  on  this 
divide :  The  Dardanelles  mine  with  a  fhintage  of  1.000  feet,  $2,000,000; 
the  Jenny  Lind,  with  a  frontage  of  450  feet,  over  81,000,000 ;  the  New 
Jersey,  with  a  frontage  of  600  feet,  and  from  an  area  of  500  by  400  feet^ 
$850,000;  Deidesheimer,  $650,000;  the  Independence,  $450,000;  the 
Fast,  Bough  and  Beady,  Oore,  and  sundry  others,  each  about  $250,000 ; 
and  many  claims  from  $50,000  to  $200,000  each.  The  Gk)re  claim  had  a 
ftontage  of  100  feet  and  a  depth  of  200  feet  in  the  hill.  About  $402000 
ftom  the  Gore  claim  was  derived  flrom  a  basin  380  feet  square.  The 
Independence  yielded  $10,000  from  a  space  20  by  20  feet. 

At  Todd's  Valley,  Pond  &  Go.  now  pretty  nearly  monopolize  all  the 
mining-ground.  The  town  itself  is  comparatively  depopulated.  The 
Blue  Gravel  Bange  Company  occupies  the  ground  of  the  old  ^  Dar- 
denelles,"  with  Spring  Garden  ranch  and  the  Powell  claim,  embracing 
nearly  two  miles  on  the  old  channel.  On  the  Powell  claim  a  tunnel  was 
run  in  750  feet  long,  but  it  being  found  too  high  to  drift  the  ground  to 
the  bed-rock,  an  incline  was  sunk  from  the  end  120  feet,  and  a  chamber 
was  excavated,  where  hoisting  and  pumping  engines  and  a  chimney- 
shaft  were  put  in.  The  Mountain  Company  has  a  tunnel  in  2,600  feet, 
and  a  shaft  down  from  the  end  60  feet.  It  was  reputed  to  be  netting, 
several  years  ago,  $1,000  per  month.  All  the  claims  on  the  Forest 
Hill  ridge  extend  through  a  big  channel  to  the  Devil's  Cation,  on  the 
north.    The  tunnels  were  generally  run  in  too  high. 

Yankee  Jim's,  another  depopulated,  historical  town,  has  yielded  its 
millions,  and  employed  many  thousands  of  miners  for  ten  or  twelve 
years. 

Bath  had  one  hundred  inhabitants  left  in  1870.  The  pay  is  in  hard 
cement,  which  has  to  be  thoroughly  slacked  before  washing.  Messrs. 
Bousch  &  Grinnel,  of  this  place,  work  their  claim  by  the  hydraulic 
process  during  the  brief  water-season,  and  the  results  obtained  by 
them  this  season  demonstrate  their  ground  to  be  equal  in  richness  to 
Biky  in  the  divide,  if  not  in  the  State,  probably  yielding  from  30  to  40 
cents  per  cubic  yard  of  dirt  removed. 

At  Michiran  Bluffs  there  is  in  sight  an  unusually  large  quantity  of 
concentrated  pure  quaitz-gravel,  which,  in  tbe  opinion  of  Prof.  W.  P. 
Blake,  is  of  local  origin ;  though  the  fact  that  so  little  country-rock  is 
intermixed  with  a  large  quantity  of  thoroughly- washed  quartz-bowlders 
would  seem  to  imply  that  the  material  had  traveled  a  considerable  dis- 
tance. In  the  deposits  of  lighter  material  there  is  observable  a  diago- 
nal stratification*  caused  by  varying  currents,  the  evidence  being  in 
flavor  of  a  local  northeasterly  and  southwesterly  course  of  the  channel, 
like  that  of  the  North  Fork  of  the  Middle  Fork  and  its  branches.    The 
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krge  bowlders  in  other  portions  of  tbe  diggings  testify  to  the  presence, 
ftt  the  time  of  formation^  of  a  very  large  quantity  of  water  and  a  vio* 
knt  transporting-power.  One  of  the  claims  yielded  $48,000  in  five 
months,  to  nine  men,  employed  night  and  day,  at  an  expense  of  $13,000, 
leaving  a  profit  of  $35,000.  The  nsnal  yield  was  formerly  from  six  to 
eight  dollars  a  day  of  ten  hoars'  work  to  the  man  ;  in  some  claims  from 
9^  to  $30.  A  foar-ponnd  nngget  was  taken  out  of  these  mines  in  early 
times,  showing  that  a  portion  of  the  gold,  at  least,  was  probably  of 
local  origin. 

Messrs.  Wheeler  &  Breeze,  owners  of  the  Paragon  claim,  situated  near 
Bath,  are  engaged  in  hydraulic  mining  on  an  extensive  scale.    This 
ground  was  in  former  years  worked  by  the  mill  or  crushing  process, 
owing  to  the  hardness  of  the  bottom.    Several  runs  were'made^  with  a 
yeld  of  $200  per  day;  but,  the  ground  not  proving  uniformly  nch,this 
system  of  mining  was  abandon^  here,  as  it  has  been  elsewhere  in  the 
State,  with  two  or  three  exceptions,  and  the  hydraulic  method  sub- 
stituted.  The  hardness  of  the  bottom  renders  blasting  necessary.    Dur- 
ing the  early  part  of  the  season  an  extensive  blast  was  fired  in  this 
daim,  with  successtul  results.    Seven  hundred  kegs  of  powder,  contain- 
ing 17,500  pounds,  were  fired  by  electrical  apparatus.    The  powder  was 
{laced  in  the  drifts  in  iron  kegs.    Tbe  drifting  necessary  to  put  off  this 
last  cost  $300,  and  powder,  materials,  &c.,  cost  $2,700  more.    As  the 
owners  estimate  that  from  the  effects  of  this  single  blast  they  will  be 
able  to  cleiin  up  about  $200,000,  the  outlay  of  $3,000  was  extremely 
mall  in  view  of  the  benefits  derived  firom  it. 

Id  preparing  the  ground  for  this  blast,  drifts  were  run  as  shown  in  the 
following  cliagram : 
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The  drift  from  the  fkce  of  the  bank  was  110  feet  long.  From  the  end 
of  this  a  drift  was  run  one  way  70  feet  and  the  other  way  60  feet.  From 
the  end  of  the  70-foot  drift  an  L  was  run  toward  the  face  of  the  bank  ^ 
feet ;  from  the  end  of  the  60-foot  drift  a  short  drift  30  feet  long  was 
also  run  back  toward  the  face  of  the  bank.  In  the  drifts  to  the  right 
400  kegs  of  powder  were  placed,  and  the  opposite  side,  300  kegs.  The 
month  of  the  drift  was  tamped  for  75  feet  from  the  near  end,  and  the 
T-drifts  were  tamped  10  feet  each  way.  Plenty  of  space  was  left  in  the 
L-drifts  for  the  expansion  of  gases  generated  by  the  explosion  of  pow- 
der. The  tunnel  was  4^  feet  high  and  5  feet  wide,  and  tbe  bank  was 
140  feet  high.    The  electrical  apparatus  by  which  the  blast  was  fired 


108     MINES  Ain>  HDONG  WEST  OF  TBDB  BOCKT  MOUNTAIKS. 

was  450  feet  from  the  month  of  tbe  tunnel.  The  whole  length  of  wire 
was  about  1,500  feet.  There  was  25  feet  of  tamping — 10  feet  on  each  side 
and  Uiat  in  the  width  of  the  tunnel — between  tbe  two  L-drifti^  not  count- 
ing the  75  feet  between  that  and  the  outer  air.  If  this  blast  had  been 
firod  by  means  of  fuses,  and  one  side  had  gone  off  before  the  other,  much 
less  execution  would  have  been  done.  Being  fired  by  electricity,  the 
discharge  was  simultaneous,  and  was  exerted  on  both  sides  of  the  tamp- 
ing at  the  same  instant,  so  that  the  explosive  force  of  the  powder  was 
exerted  in  the  proper  direction  only. 

The  exi^ensive  and  slow  system  of  crushing  cement  in  stamp-mills  has 
been  superseded,  wherever  water-facilities  will  admit,  by  bank-blasting 
and  hydraulic  washing. 

Above  Bath  the  country  is  covered  with  heavy  layers  of  volcanio 
dibrisj  and  mining  is  carried  on  by  the  '^  drifting  "  system. 

The  Hazard  mine,  now  worked  by  a  San  Francisco  company,  is  situated 
on  the  Volcano  Ca&on,  about  one  and  a  half  miles  from  Michigan  Bln£ 
It  was  located  in  1858,  by  Forrest-,  Allen,  and  others,  who  sunk  a  shaft  150 
feet  deep,  and  found  good  prospects.  On  account  of  the  iusufQciency  of 
their  machinery,  they  were  unable  to  work  to  any  advantage,  the  water 
}feiug  in  the  way.  They  sold  the  claim  in  1872  to  the  present  company, 
who  commenced  operations  by  putting  in  an  engine  of  25  horse-power, 
hoisting- works,  and  a  6-inch  G(Hiiish  pump  of  4  feet  stroke.  They  sunk 
the  shaft  a  few  feet  deeper  and  ran  a  tunnel  on  the  channel  900  feet  to  the 
east.  The  company  is  working  from  twelve  to  sixteen  men.  They  own 
one  hundred  and  fifty  acres  of  mining-ground,  by  purchase  and  location, 
and  have  the  benefit  of  two  miles  of  canon  for  nnder-currents,  flumes, 
&c.  The  bed  of  pay -gravel  is  from  6  inches  to  6  feet  in  thickness,  the  bal- 
ance of  the  ground  l^ing  hard  cement.  They  have  already  expended 
about  $40,000  in  developing  the  mine. 

The  Iowa  Hill  Canal,  taking  water  from  the  natural  streams  and  basins 
of  the  high  Sierra,  between  the  North  and  Middle  Forks  of  the  American 
Biver,  delivers  it  on  the  rich  extent  of  mining-ground  of  which  Iowa  Hill 
is  the  center.  From  Bird's  Flat  to  King's  Hill,  two  miles  below  Eliza- 
bethtown,  on  the  south  side  of  Indian  Canon,  is  three  miles ;  from 
Smiley's  store,  through  Iowa  Hill  Town,  to  the  second  Sugar  Loaf,  on 
the  north  side  of  Indian  Canon,  is  three  miles,  containing,  together,  on 
a  fair  estimate,  about  3,000  acres  of  ground,  ranging  from  40  to  150  feet 
deep,  which  has  been  proved,  by  actual  but  limited  washing,  to  be  rich 
from  the  surface  to  the  bed-rock.  Then  there  are  Wisconsin  and  Pros- 
pect Hills,  Sucker  and  Grizzly  Flats,  with  other  places  lying  interme- 
diate of  these  points,  known  to  contain  gold  in  paying  quantity,  all  of 
which  are  now  being  covered  by  branch  ditches  from  the  main  canal. 
Over  and  above  all  this  territory  already  developed,  there  is  on  the  line 
of  the  main  canal  a  region  containing  a  gravel-deposit,  of  which  noth- 
ing more  is  known  than  that  it  carrries  gold  strongly  and  can  bo 
worked  to  a  great  advantage,,  stretching  from  Iowa  Hill  ten  miles  to 
Damascus  on  one  side,  and  some  fourteen  miles  to  the  Forks  House  on 
the  other.  Even  beyond  this  point  there  is  an  immense  field  for  suc- 
cessful hydraulic  mining. 

The  main  canal  is -5  feet  on  the  bottom,  4^  feet  deep,  with  a  capacity 
of  carrying  7,000  inches  of  water.  The  first  large  reservoir  is  about 
eight  miles  from  the  town  of  Iowa  Hill.  This  contains  48  feet  of  water 
and  covers  100  acres  of  ground.  From  this  central  reservoir  the  main 
canal  proceeds  past  the  Forks  House  to  Tadpole,  New  York,  Sailor,  and 
Long,  tapping  all  in  turn,  to  the  North  Fork  of  the  American  River, 
making  a  total  distance  of  forty  miles.    The  total  cost,  with  reservoirs, 
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vin  be  $500,000,  of  wliich  $100,000  has  already  been  expended.  To 
inmre  a  constant  supply  of  water  to  the  capacity  of  the  ditch  throa^h- 
OQt  the  year,  the  company  have  several  excellent  reservoir-sites  in  dif- 
ferent places,  namely:  one  at  Sailor's  Caiion,  25  acres;  one  at  Big 
Cailon,  25  acres ;  and  several  at  the  head  of  the  ditch,  which  probably 
will  cover  500  acres  more.  In  the  event  of  these  not  being  sufficient,  a 
tonnel  will  be  run  throngh  a  gravel-ridge  2,500  feet  long,  to  connect 
with  the  waters  of  the  Middle  Fork  of  the  American  River.  The  conn- 
tiy  in  the  immediate  vicinity  of  Iowa  Hill  has  only  had  water  for  a  brief 
season  of  the  year,  and,  under  extreme  disadvantages,  has  yielded  fh)m 
$150,000  to  $200,000  iier  season. 

Ophir  and  Auburn  districts. — ^The  mines  of  these  districts  are  all  near 
the  line  of  junction  between  the  slates  and  the  foot-hill  granites  border- 
ing Sacramento  Valley.  The  best-paying  mines  are  situated  near  the 
line  of  contact,  which  has  the  same  course  in  general  as  the  strike  of  the 
slates.  Auburn  is  in  slate,  Ophir  in  granite.  The  junction  occurs  very 
nearly  halfway  between  the  Auburn  and  Ophir  mines.  Further  down 
the  mountain-slope  the  country  is  of  granite,  as  far  as  there  is  any  rock 
visible,  to  Sacramento  Valley.  Both  the  granite  and  slate,  in  this  re- 
gion, are  very  hard  at  100  feet  depth.  On  the  surface  they  have,  in 
Bome  places,  weathered  soft  to  the  depth  of  20  feet. 

The  veins  or  seams  in  the  district  all  have  the  same  course,  parallel 
.  to  the  strike  of  the  slates — north-northwest  and  south-southeast.    The 
quartz  and  vein-material  generally,  including  the  ore^  is  pockety  in 
diaracter,  resembling,  in  that  respect,  all  the  pay-mines  described  as 
worked  in  Georgetown  and  Placerville  divides.    LJBnticular  masses  con- 
tinoe  for  some  distance,  and  then  pinch  out.    There  is  always  a  fissure, 
however,  that  continues,  leaving  no  doubt  that  they  are  true  fissure- 
veins.    The  quartz  is  from  6  inches  to  4  feet  wide.    The  pay  is  in  the 
iSmn  of  flakes  and  sheets.    Most  of  the  ledges  are  impregnated  with 
BQlpbarets  of  iron,  which  assay  never  less  than  a  few  dollars  to  the  ton. 
The  country-rock  adjacent  is  considerably  impregnated  with  sulphurets. 
The  yield  varies  greatly.    In  the  case  of  a  replevin  suit,  thirty  sacks  of 
ore  out  of  the  Ophir  mine  contained  $2,300.    A  good  deal  of  the  rock 
is  worth  several  hundred  dollars  to  the  ton.    A  rich  pocket  was  struck 
in  the  seam-mine,  however,  which  was  almost  all  gold.    With  a  hand- 
mortar  a  man  might  frequently  make  $50  a  day  out  of  the  vein-material. 
The  principal  mines  of  Ophir  and  Auburn  districts  are  the  Saint  Pat- 
rick, the  Hellevue,  the  Green,  the  Julian,  the  Ophir,  the  Saint  Lawrence, 
and  the  Booth.    The  three  first-named  have  attained  a  depth  of  from  250 
to  300  feet,  and  are  the  deepest  in  the  district.    All  of  these  mines,  except 
the  Booth,  which  is  a  new  discovery,  have  been  noticed  in  detail  in 
former  reports. 

In  the  granite-belt  near  Ophir  the  surface  of  the  country  is  inter- 
sected in  all  directions  with  veins  and  seams  of  quartz,  often  of  a 
"  pockety"  character,  and  having  but  little  regularity  in  mode  of  occur- 
rence or  in  pay.  These  veins  are  worked,  in  the  summer  months,  by 
means  of  hand-windlasses  or  horse-whims,  by  prospectors,  who  manage 
to  realize  sufficient  to  support  them  through  the  rainy  season,  when  this 
method  of  working  is  not  practicable,  and  occasionally  to  make  a 
'^  strike''  which  yields  them  a  few  thousand  dollars.  These  periodical 
<^  finds"  are  the  incentive  to  this  class  of  mining,  rather  than  the  legiti- 
mate profits  of  the  average  of  the  quartz-veins.  The  district  is  well 
provided  with  mills,  which  charge  from  $3  to  $4  per  ton  for  crushing. 
The  cost  of  hauling  rarely  exceeds  $1  per  ton.  The  cost  of  mining  in 
this  manner  is  from  $2  to  $3  per  ton,  which  leaves  a  living  profit  on  $10 
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rock.  The  Saint  Patrick,  Bellevne,  Julian,  and  Saint  Lawrence,  how- 
ever, in  the  same  granite-belt,  have  defined  ledges  and  powerfal  hoist- 
ing-works: bat  it  nmst  be  admitted  that  deep  mining  in  this  district  has 
not  proved  nuiformly  profitable.  To  the  eastward,  in  the  metamorphio- 
slate  belt,  the  ledges  are  stronger  and  the  pay  more  regular,  the  Green 
and  the  Booth  being  representatives  of  mines  in  that  formation. 

Placer  County  contains  numerous  ledges  of  quartz ;  but  outside  of 
Auburn  and  Ophir  districts  but  little  progress  has  been  made  in  their 
development)  and  this  not  of  an  encouraging  nature.  A  notable  excep- 
tion, however,  is  the  Eising  Sun  mine,  near  Colfax,  which  has  for  sev- 
eral years  been  under  the  skillful  and  prudent  management  of  the 
Messrs.  Coleman,  of  Gra^  Valley,  l^evada  County.  This  mine  has 
yielded  over  $300,000,  of  which  $100,000  has  been  profit  Heretofore 
the  mine  has  been  worked  on  a  small  scale,  there  being  but  a  single  bat- 
tery of  five  stamps  and  a  single  shaft.  A  new  shaft  has  been  sunk 
about  100  feet  east  of  the  old  one.  It  is  down  500  feet,  in  good-paying 
ore,  the  ledge  being  fully  two  feet  in  thickness.  The  shaft  is  12  feet  by 
^ii  giving  a  double  hoisting-shaft  and  a  compartment  for  the  pump  and 
ladders.  A  new  building,  large  and  well  designed,  has  been  erected, 
in  which  a  new  engine,  in  addition  to  the  two  now  in  use,  will  be  erected, 
furnishing  ample  power  for  hoisting,  pumping,  and  driving  the  stamps. 
A  battery  of  10  stamps  is  likewise  being  erected.  The  entire  cost  of 
the  improvements  this  season  will  be  about  $30,000.  The  ore  taken  out 
is  uniformly  rich.  There  are  no  ^^  specimens,"  the  gold  being  diffused 
quite  evenly  through  the  rock ;  but  the  whole  ledge  pays  well  for  work- 
ing, and,  with  the  amount  now  in  sight,  gives  assurance  of  paying  well 
for  an  indefinite  length  of  time. 

The  Manter  mine,  situated  in  the  foot-hills  near  Lincoln,  has  been 
extensively  developed ;  but  the  ores  have  so  far  proved  refractor^',  and 
but  a  small  percentage  of  gold  was  saved.  This  mine  has  recently  been 
sold  to  an  English  company.  There  is  perhaps  no  subject  of  more  im- 
portance to  the  mining-interest  of  California  than  the  economical  treat- 
ment of  gold-bearing  ores,  and  it  is  a  fact  worthy  of  consideration  that, 
after  twenty  years'  experience  in  the  business  of  quartz-mining,  it  is 
conceded  that,  with  a  few  exceptions,  from  one-third  to  one-fourth  of  the 
assay-value  of  the  ores  now  being  worked,  amounting  to  several  millions 
of  dollars  annually,  passes  ofi'  in  the  slums,  and  is  irretrievably  lost 
This  proposition  is  clearly  supported  by  the  results  of  the  experiments 
of  Mr.  G.  F.  Deetkin,  of  Grass  Valley,  Nevada  County,  as  described  in 
his  article  on  gold-bearing  ores,  in  my  report  of  1873.  Yet,  during  this 
period,  immense  sums  of  money  have  been  expended  in  machinery  and 
inventions,  having  for  their  object  the  introduction  of  some  system  or 
process  by  which  our  gold-bearing  ores  could  be  worked  up  to  a  higher 
percentage^ 

Among  the  practical  miners  who  have  devoted  time,  money,  and  a 
close  observation  to  the  causes  of  this  loss  of  gold  is  Col.  I.  M.'  Taylor, 
of  San  Francisco,  formerly  sui)eriutendent  of  the  Manter  mine,  near 
Lincoln,  Placer  County,  who  has  during  the  past  year  closely  investi- 
gsited  this  subject,  and  arrived  at  the  conclusion  that  the  principal  loss 
of  gold  is  to  be  traced  to  the  imperfect  methods  of  concentration  and 
amalgamation. 

Colonel  Taylor  gives  the  results  of  his  observations  and  exx)eriments 
in  the  following  article : 


Concentration. — I  commenced  this  bnsiness  believing,  as  many  other  theorists  have 
U  ffold-ores could  be  concentrated  on  oomingfr 
without  handlmis,  and  that  gold-sulphurets  could  be  treated  successfully  only  by  ttao 


douO|  that  all  cold-ores  could  be  concentrated  on  coming  from  the  battery  by  machinery 
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cUorine  prooess.  I  oontinned  in  this  belief  for  many  yean,  8pendin|^  time  and  money, 
ad  accompliBbinfi^  nothiuj^.  Some  eigbt  moDtbs  since,  in  ooDnectiun  with  moueyed 
WD  of  San  Fnnoisco,  I  purchased  a  mine  which  bad  the  reputation  of  producing  ore 
«(  a  yerj  refractory  character.  Tliis  ore  assayed  fHO  per  ton,  but  not  more  than  one- 
fciirth  of  it  was  safficiently  free  to  admit  of  its  being  amalgamated  in  the  battery.  I 
wefied  a  fiye-stamp  mill,  and  tried  various  methods  for  concentrating  the  sulphurets. 
The  beat  reealt  obtained  was  25  per  cent.,  which,  together  with  the  free  gold,  formed 
laly  50  per  oent.  of  the  assay-value  of  the  ore.  At  tuis  Juncture  I  abandoned  every- 
tUng  with  the  word  patent  on  it,  aud,  going  back  to  first  principles,  constructed  an 
oU-fiishioned  Cornish  buddle,  and  sized  the  ore  in  two  sizes,  using  two  pointed  boxes, 
iltsr  the  plan  adopted  by  the  most  improved  mills  in  Grass  Valley ;  all  the  materials 
Ud  in  suspension  by  the  water  were  allowed  to  pass  over  the  second  box  and  go  to 
viite.    I  round  by  concentrating  the  two  sizes  separately  in  the  buddle  that  I  could 

S%  about  6  per  cent,  more  than  when  they  were  concentrated  together.    In  this  way 
JMT  cent,  more  was  saved  than  by  any  other  plan  yet  tried. 

The  tailings  as  they  came  from  the  buddle  were  assayed,  and  found  to  contain  10 
|tr  eeot.,  leaving  30  per  cent,  unaccounted  for.    A  tank  was  then  constructed  12  by  1^ 
vith  a  partition  in  the  center,  and  the  slum  that  ran  over  the  second  box  was  allowed 
to  pus  into  the  one  and  out  of  the  other,  giving  it  plenty  of  time  to  settle.    lu  this 
xny  one-fifth  of  all  the  ore  crushed  was  settled  in  the  tanks,  the  contents  of  which 
HMyed  S3  per  cent.,  being  at  the  rate  of  about  ^  per  ton  of  ore,  making  a  saving  of  an 
HMy  of  $4H  per  day  with  an  d-ton  mill.    Deducting  from  this  10  per  cent,  for  loss  in  con- 
Mrtiating,  8o  per  cent,  for  working,  and  $1  per  ton  for  cost  of  concentrating,  resulted 
in  a  net  profit  of  $iii  per  day,  or  |720  per  month,  to  the  mill.    A  barrel  hohling  60  gal- 
lons was  placed  under  the  stream  of  water  from  the  tank,  and  when  full  was  left 
tveoty-fonr  hours  to  settle,  a  little  alum  having  been  added.    The  top  was  then  care- 
fiiUy  poured  off,  when  the  sediment  was  found  to  contain  about  I  per  cent,  of  the  ore, 
Tbich  was  held  in  suspension  by  the  water  after  it  had  become  comparatively  clear; 
6  per  oent.  could  not  bo  accounted  for.   It  could  easily  have  been  wasted  in  the  battery, 
oriDore  than  an  average  might  have  been  got  in  sampling  the  mine.    This  latter  was 
lurdly  possible,  however,  as  great  care  was  taken  to  insure  a  fair  sampling  by  drilling 
through  the  ledge  in  various  places.    This  result  did  not  surprise  me  in  the  least,  hav- 
ing long  been  aware  that  a  large  percentage  from  most  mills  uad  been  lost  in  this  way. 
Hie  question  was  how  to  concentrate  these  tailings  up  to  a  higher  grade,  they  not 
being  rich  enough  to  pay  for  chlorinating.    Various  methods  for  accomplishing  this 
were  tried.    The  best  result  from  the  round  buddle,  using  an  ordinary  broom  for  sweep- 
ings, was  50  per  cent.    A  buddle  was  then  constructed  on  a  larger  scale, and  with  much 
less  grade  than  the  one  already  in  use.    A  piece  of  common  mill-blanket  was  put  on 
the  arm  for  sweeping,  and  a  small  stream  of  water  turned  on ;  this  proved  a  success, 
aa  shown  by  assav,  12  tons  having  been  reduced  to  I  ton,  at  a  cost  of  75  cents  per  ton. 
There  was  still  a  loss  of  10  per  cent.    Various  tests  were  made  in  order  to  determine 
what  grade  of  sulphuret  ore  would  pay  to  concentrate.    Some  20  tons  of  coarse  tail- 
ings had  accumulated  from  the  huddle,  which,  after  testing,  proved  to  be  worth  $2.25 
p«sr  toD.    This  was  reduced,  at  a  cost  of  $7.50,  to  500  pounds,  which  had  an  assay- value 
of  $30.    Deducting  from  this  25  per  cent,  for  loss  in  working,  and  $7.50  for  labor  of 
concentrating,  left  a  net  profit  of  $14.    I  now  became  satisfied  that  no  machine  yet 
invented  can  concentrate  the  nu^Jority  of  ores  to  more  than  50  per  cent,  of  their  assay- 
▼mine  without  their  having  firsc  been  sized  and  settled  in  t^nks.    Assuming  that  ore 
requires  settling  before  it  can  be  concentrated  up  to  a  high  percentage,  it  is  only  a 
waste  of  time  and  money  to  attempt  its  concentration  before  settling,  as  the  cost  is  the 
■une  whether  it  be  high  or  lovv  grade.    As  a  consequence,  any  machine  that  fails  to 
tmke  out  more  than  half  the  value  of  the  ore  is  of  no  practical  use.    All  ores  must  be 
•aaed  in  three  different  sizes  before  they  can  be  properly  concentrated.   Lead-sulphurets 
are  nine  and  one-half  times  heavier  than  water,  and  five  times  heavier  than  quartz. 
Common  iron  or  copper  sulphurets  are  seven  times  heavier  than  water,  and  three  times 
heavier  than  quartz.    The  coarse  pulp  and  sulphurets  capable  of  passing  through  an 
ordinary  No.  G  mill-screen  are,  perhaps,  on  an  average  fifty  times  coarser  than  those 
Umad  in  the  slum-ores.    They  should,  therefore,  be  concentrated  separately,  otherwise 
a  current  of  water  sufficient  to  carry  off  the  coarse  pulp  will  also  carrv  off  the  sul- 
phurets. notwithstanding  the  latter  are  from  three  to  nve  times  heavier  than  the  pulp, 
whieh,  oeing  composed  of  (]^uartz  about  fifty  times  more  bulky  than  the  sulphurets, 
expoaes  a  corresponding  surface. to  the  action  of  the  water. 

To  obviate  this  trouble,  we  must  canalize  the  tailings,  bringing  the  sulphurets  and 
the  pulp  to  the  same  size,  then  equalize  the  water  to  correspond  with  the  fineness  of 
the  pulp,  and  a  current  that  will  carry  off  the  latter  will  leave  the  heavier  sulphurets 
behind.  No  man  experienced  in  milling  will  ever  spend  a  dollar  trying  to  concentrate 
in  violation  of  these  rules  or  natural  laws.  Any  of  the  quick-motioned  concentrators 
now  in  use  will  separate  a  large  percentage  of  the  coarse  sulphurets  from  the  coarse 
•and,  but  at  the  same  time  they  will  hold  the  fine  sulphurets,  which  are  of  the  most 
Taluo,  in  suspension  so  long  as  the  water  oontinues  in  motion.    The  round  convex 
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baddle  is  the  best  equalizer  in  use,  it  being  fed  aronnd  the  oenter-post,  whioh  is  aboat 
12  inches  in  diameter.    As  the  water  recedes  firom  the  center  it  spreads,  and  cona^ 

gnently  decreases  in  force.  If  the  onrrent  of  water  be  strong  enough  to  start  the 
nest  snlphnrets  from  the  head  of  the  huddle,  it  will  become  so  diminiahed  before 
reaching  half  the  distance  from  the  center  to  the  circumference  that  the  Bulj[>hureu 
are  left  behind.  The  concave  or  center-discharging  huddle  is  fed  on  the  outer  rim  and 
discharged  in  the  center,  consequently  the  water  increases  in  force  toward  the  cent<ff : 
hence  tine  snlphnrets  leaving  the  circumference  of  the  buddle  will  be  carried  toward 
the  center  with  the  pulp  by  uie  increasing  force  of  water.  In  the  tin,  lead,  and  copper 
mines  of  England,  where  concentration  has  been  carried  to  ahigher  state  of  perfecUoa 
than  anywhere  else,  they  have  long  since  discarded  the  jDenter-disoharging  buddle, 
and  use  only  the  convex.  Many  mining  superintendents  contend  that  their  ores  are 
not  rich  enoueh  to  Justify  handling  and  concentrating  in  round  buddies,  but  I  am  of 
opinion  that  ul  ores  below  permanent  water-level  will  pay  to  concentrate  if  they  will 
pay  to  work  at  all.  *  *  *  It  has  vet  to  be  practically  proved  that  any  air-concen- 
trator will  successfully  concentrate  the  great  mass  of  gola-ores.  After  the  concentra- 
tion was  i)erfected,  200  tons  of  ore  were  run  through  the  mill,  and  further  concentrated 
to  15  tons,  which  were  shown  by  assay  to  contam  91  per  cent,  of  the  gold  found  in 
the  ore  after  being  settled  in  the  tanks,  and  before  it  was  concentrated.  This  seoond 
concentration  cost  63|  cents  per  ton. 

Amalgamation. — ^The  business  of  concentrating  gold-bearing  ores,  thongh  not  without 
its  difiBculties,  is  yet  simple  and  inexpensive  compared  with  that  of  their  amalgamation. 
The  former  is  mechanical,  the  matenal  requiring  to  be  handled  according  to  its  apecifie 
gravity.  Any  machinery  or  method  of  handlinff  that  will  answer  for  one  ore  will  do 
also  for  another,  provided  the  weight,  bulk  for  bulk,  be  the  same;  and  where  this  is 
not  the  case,  all  that  is  necessary  is  to  so  equalize  the  air  or  water  as  to  correspond  with  the 
weight  of  the  pulp.  In  the  amalgamation  of  ores,  however,  we  have  to  deal  with  chem- 
ical as  well  as  mechanical  laws  and  agents,  rendering  the  business  mnch  more  costly 
and  complicated.  The  treatment  that  will  answer  here  for  one  class  of  ore  fails  when 
applied  to  another,  owing  to  the  presence  of  different  minerals,  or  to  the  same  minerals 
being  present  in  different  proportions,  causing  chemical  combinations  in  endless  variety. 
Although  the  desulphurizing  and  amalgamation  of  gold-sulphurets  has  for  many  years 
been  extensively  experimented  upon  in  California,  no  plan  has  been  brought  into  gen- 
eral use  whereby  retractorv  ores  can  be  satisfactorilv  treated  or  low-grade  snlphnrets 
worked  with  proiit,  the  only  tolerably  successful  method  for  reducing  snlphnrets  being 
by  the  chlorine  process — one  that  is  attended  with  too  much  expense  to  answer  for 
low-grade  matenal.  Bome  amalgamators  contend  that  gold,  being  found  in  a  metallic 
state,  only  requires  grinding  to  a  certain  degree  of  fineness  to  admit  of  amalgamation. 
This  rule,  however,  will  not  hold  good  with  a  majority  of  ores,  if,  indeed,  it  will  with 
any.  However  fine  the  gold  may  oe,  it  is  more  or  less  coated  with  sulphur,  iron,  or 
other  base  metals,  from  which  friction  fails  to  ti^e  it.  There  is  no  limit  to  the  divisi- 
bility of  gold.  A  certain  percentage  of  gold  in  all  sulphurets  must  be  submitted  to 
the  action  of  either  fire  or  chemicals  before  it  can  bo  freed  from  these  coatings.  Either 
will  answer,  the  question  being  which  is  the  most  economical.  Nitric  acid  desulphurizes 
very  effectually,  but  is  too  expensive  for  general  use,  though  on  high-grsule  ores,  which 
are  difficult  to  treat,  it  can  sometimes  be  employed  to  advantage. 

In  the  course  of  my  experiments  the  plan  was  tried  of  grinding  from  four  to  twelve 
hours  in  a  Hepburn  roller-pan  and  amalgamating  in  a  wooden-bottomed  settler,  the 
best  result' obtained  from  clean  sulphuret  being  40  per  cent.  This  ore  under  the  same 
treatment  yielded  from  50  to  60  per  cent,  withont  concentrating,  the  quartz  assisting 
in  freeing  and  brightening  the  gold  during  the  process  of  grinding.  This  ore  was  also 
expcrimenteil  with  in  a  Yarney  pan,  grinding  from  twelve  to  twenty-four  hours,  with 
but  little  better  results.  A  reverberatory  furnace  on  a  small  scale  was  then  con- 
structed with  a  view  to  desulphnriziDg  and  amalgamating  in  pans.  No  difficulty  was 
found  in  desulphurizing,  but  with  a  reverberatory  furnace  it  was  found  impossible  to 
oxidize  the  iron  and  copper.  All  gold-ores  carry  more  or  less  iron,  while  many  contain 
sulphurets  of  lead  and  copper,  all  of  which  mnst  be  thoroughly  oxidized  before  the 
sold  .and  silver  can  be  amalgamated  in  pans.  If  the  iron  and  copper  are  not  oxidized 
before  being  ground  in  the  pans,  they  will  pulverize  into  a  fine  powder,  resembling 
emery,  which,  on  coming  in  contact  with  the  quicksilver,  changes  it  from  negative  to 
positive,  in  which  condition  it  has  no  affinity  for  gold.  Any  portion  of  the  quicksilver 
that  fails  to  flower  and  rise  to  the  surface  of  the  water  will  become  coated  over  with 
a  block  scum  from  the  iron  and  copper,  and  no  satisfactory  results  can  be  obtained. 
Thoroughly  oxidize  the  ore,  however,  and  the  iron  and  copi)€r  will  dissolve  and  bo 
held  in  suspension  in  the  water,  leaving  the  gold  free  to  be  tasen  np  by  the  quicksilver. 
Any  failure  in  getting  a  good  result  in  amalgamation  when  the  ore  is  in  this  condition 
is  owing  to  mechanical  causes,  and  not  to  the  chemical  condition  of  the  ore.  The  gold 
in  some  ores  being  very  fine,  it  is  difficult  to  bring  all  the  particles  in  contact  with  the 
quicksilver,  even  if  it  be  free.  The  best  result  obtained  from  ores  imperfectly  oxidized 
was  from  50  to  60  per  cent,  of  the  assay- value,  which  could  only  be  obtained  by  using 
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■ft  in  grindiiiff.  This  method  poflsesses  no  economy  over  the  chlorine  process,  not- 
viftiteadioff  toe  ore,  after  being  roasted  and  ami^gamated,  can  be  reconcentrated  in 
AitliiBi-biiddle,  and  all  that  remains  in  it  can  be  bronght  up  to  a  hif^her  grade  than 
Miie  roasting.  Ores,  I  fonnd,  concentrated  mnch  better  after  roasting  than  before, 
HiijjUiiDg  in  them  losing  specific  gravity  bnt  gold  and  silver.  The  dimonlty  of  oxi- 
iUtag  ore  in  a  reverberatory  oven  consists  in  not  being  able  to  furnish  it  with  a  plen- 
iU  flapply  of  oxygen.  In  order  to  do  tiiis  the  ore  mnst  come  in  contact  with  air. 
As  onrgen  contained  in  the  air  taken  in  thiongh  the  fhmaoe  is  destroyed  bv  heat 
Wbn  it  reaches  the  ore.  Again,  the  air  cannot  get  at  the  ore  so  long  as  it  lies  in 
Wk  on  the  floor  of  the  oven,  no  matter  how  mnch  it  is  stirred.  It  mnst  be  varied 
ad  allowed  to  fisdl  through  the  air  after  it  has  attained  a  proper  degree  of  heat,  the 
rir  being  supplied  in  some  other  way  than  through  the  grate.  •  , 

A  femaoe  constructed  on  the  principle  of  the  Stetefeldt,  which  would  continue 
airiog  and  lowering  the  ore  through  the  air  after  it  had  reached  a  proper  degree  of 
ImI^  would  thoroughly  oxidize  and  desulphurize  any  gold  it  might  contain  in  from 
Me  to  three  hours.  An  instance  establishing  this  fact  might  be  given :  25  pounds  of 
«•  wao  placed  on  a  small  sheet-iron  furnace  constructed  K>r  the  purpose,  and  when  at 
a  fed  lieat  was  raised  and  allowed  to  fall  through  the  air  for  three  hours,  after  which 
it  was  ground  and  amalgamated  in  a  small  Yamey  pan.  By  this  treatment  it  was 
nado  to  yield  from  70  to  80  per  cent,  of  the  gold  it  contained. 

I 

Without  indorsing  in  all  points  Colonel  Taylor's  conclasions,  I  giv^e 
the  foregoing  article  in  fbll,  because  everything  in  the  natnre  of  intelli- 
fmt  experiment,  free  from  preconceived  notions  or  the  hallacinations 
it  ioyeators,  is  extremely  valaable  in  this  field* 

BL  Ex.  177- 
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Statement  of  quartz-mills^  Placer  County^  California^  1874. 

Ophir  district. — Name  of  mill,  St  Patrick  Mill;  owDers,  St.  Patrick 
Gold-Mining  Company;  kind  of  power  and  amount,  steam,  40-horse; 
niunber  of  stamps,  15;  weight  of  jitamps,  800  pounds;  number  of  drops 
per  minute,  65;  height  of  drop,  9  inches;  number  of  pans,  2;  number 
of  concentrators,  6;  cost  of  mill,  $10,000;  capacity  per  twenty-four 
hoar^  20  tons;  cost  of  treatment  per  ton,  $3.50  to  $4;  tons  crushed 
dnriDg  year,  4,140. 

Reported  by  L.  W.  Oreenwell,  superintendent. 

NEVADA  COUNTY. 

This  county,  which  may  be  considered  as  the  leading  mining-county 
olthe  State,  in  respect  to  both  the  area  and  richness  of  its  hydraulic 
groond  and  its  numerous  profitable  ledges  of  gold-bearing  quartz,  is 
fitosted  in  the  center  of  the  mining-region  of  Galifomia,  having  Yuba 
iDd  Sierra  Counties  on  the  north  and  Placer  and  Yuba  Counties  on  the 
lOQth  and  west,  the  eastern  limit  of  the  county  extending  to  the  bound- 
ary-line of  the  State  of  Nevada.  The  eastern  or  more  elevated  portion  of 
tM  county,  on  the  western  water-shed  of  the  Sierra  Nevada,  consists  of 
Ugh  ridges  lying  between  the  headwaters  of  the  Middle  and  South 
Inbas  and  Bear  Eiver.  This  portion  of  the  county  is  crossed  in  a  gen- 
eral northeast  and  southwest  direction  by  the  ancient-river  system 
pogolarly  known  as  the  Blue  Lead,  which  has  for  years  been  profitably 
worked  in  Sierra  County  on  the  north  and  Placer  County  on  the  south. 
Within  the  limits  of  Nevada  County,  however,  are  found  the  works  of 
greatest  magnitude  in  this  class  of  mining,  among  which  may  be  enumer- 
ated  tliose  of  the  North  Bloomfield  and  Milton  Companies,  which  were 
Ally  described  in  my  report  for  1874. 

13ie  North  Bloomfield  Company  owns  more  than  fifteen  hundred  acres 
of  auriferous  gravel,  situated  on  the  ridge  between  the  Middle  and 
SoQth  Yuba  Eivers.  The  depth  of  ground,  as  demonstrated  by  numerous 
prospecting-shafts,  is  from  200  to  300  feet;  and  the  quality  of  the  gravel, 
aaoertained  by  numerous  and  careful  tests,  is  equal  to  the  average  of 
the  most  favored  hydraulic  regions  of  the  State.  The  lower  stratum, 
being  of  the  character  known  as  ^'blue  gravel,'^  gave  large  results  in 
coarse  gold.  It  is  estimated  that  it  will  take  fifty  years  to  wash  this 
large  tract  of  ground,  which  has  its  outlet,  by  means  of  a  tunnel,  into 
Hambug  Creek,  and  thence  into  the  South  Yuba.  During  the  greater 
portion  of  the  year  1874  the  company  employed  from  five  hundred  to 
aix  hundred  men  on  the  tunnel  and  ditcher. 

It  has  taken  this  company  eight  years  of  steady  work  to  perfect  its 
operations.  During  this  time  it  has  acquired  not  only  all  the  vast  estate 
at  Bloomfield,  but  also  one-half  of  the  large  property  of  the  Milton 
Kning  and  Water  Company  and  one-half  of  the  property  of  the  Union 
Gravel  Mining  Company,  so  that  it  now  virtually  owns  and  controls 
over  seven  miles  of  auriferous  channel.  It  has  also  constructed  two 
enormous  reservoirs,  away  up  near  the  summit  of  the  Sierras,  and  built, 
ioclndiug  the  Milton  Company's,  over  100  miles  of  canals  or  ditches, 
to  bring  the  water  to  the  gravel.  These  canals  and  reservoirs  have  cost 
over  one  million  of  dollars.  The  Bloomfield  Company  a1on43  has  ex- 
pended over  two  millions  of  dollars.  The  Union  has  also  expended 
qnite  a  large  sum,  and  the  Milton  has  expended  about  one  ^nd  a  half 
aillions,  making  a  total  expenditure  by  this  group  of  companies  of  over 
three  and  a  half  millions  of  dollars,  without  interest,  and  yet  the  stock- 
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holders  in  the  three  corporatioDS  do  Dot  exceed  thirty  in  nam 
will  take  the  Milton  Company  some  two  years  yet  to  complet 
deep  tunnels.  Two  of  them  are  now  complete,  another  is  ab 
finished.  The  Union  Company  completed  its  tunnel  in  Jol 
When  all  the  works  of  the  three  companies  are  completed  t 
have  six  deep  tunnels,  of  an  aggregate  length  of  over  20,000  flM 
combined  water-supply  of  the  companies  is  lOO^OOO^OOO  gallons  < 
per  day  throughout  the  year. 

The  North  Bloomfield  Company's  tunnd  was  commenced  A 
1872,  and  was  prosecuted  without  interruption  until  its  complc 
November  15, 1874.  Eight  shafts,  averaging  200  feet  in  dep 
sunk  to  expedite  the  work.  A  diamond  drill  was  used  during 
year  from  the  tunnel-mouth,  but  all  the  other  fifteen  faces  ha 
driven  principally  with  single-hand  drills  and  giant  powder.  ^ 
nel  was  run  from  a  point  on  Humbug  Creek,  (a  tributary  of  tt 
Yuba  Biver,)  under  the  creek  and  200  feet  below  it,  7,874  feet,  ti 
under  the  great  blue-gravel  channel  at  North  Bloomfield.  1%< 
were  sunk  at  such  points  in  the  canon  as  the  location  wouh 
averaging  1,000  feet  apart,  and  the  tunnel  was  driven  straight  J 
tunnel-mouth  to  shaft  1,  where  a  deflection  was  made  to  rea 
2.  and  there  is  an  angle  in  tunnel-line  at  each  shaft.  T 
tnrough  which  this  tunnel  has  been  driven  is  metamorphic  sla' 
power  used  at  all  the  shafts  for  hoisting,  pumping,  and  drivin 
also  for  driving  the  diamond  drill,  was  water-power,  under  a  ; 
varying  from  ^  to  550  feet.  This  tunnel  alone  cost  $550,000, 
company  commenced  mining  through  it  in  January,  1875.  ' 
per  end  of  this  long  and  expensive  work  terminates  at  a  point  o 
great  gravel-channel,  and  200  feet  below  the  surface.  To  this 
vertical  shalt  was  sunk  from  the  surface,  passing  through  a  grei 
of  gravel.  It  is  at  this  shaft  where  the  hydraulic  process  cone 
The  gravel,  falling  down  this  shaft,  is  washed  8,000  feet  thrc 
tunnel,  over  gold-saving  flumes,  into  the  creek  at  the  mouth  of 
nel,  and  then  4,000  feet  further,  over  the  creek-bed  and  under- 
or  gold-saving  appliances,  to  the  South  Yuba,  when  it  is  swe 
down  the  mighty  caOon  into  the  valley  below.  There  is  an  ang 
general  course  of  the  tunnel  at  each  shaft,  as  they  were  suni 
deep  canon  at  favorable  points,  and  the  tunnel  was  driven  from 
shaft,  makiog  seven  angles  in  the  tunnel.  An  examination  of 
companying  table  will  show  that  the  engineering  work  was  exoi 
accurate.  The  country  through  which  this  tunnel  runs  is  ve 
broken,  and  the  caiion  under  which  the  tunnel  was  constructed 
ous,  with  very  high  and  steep  banks,  making  it  very  diflicult 
correct  preliminary  surveys.  Yet,  as  will  be  seen  by  an  examii 
the  table,  the  maximum  errors,  as  between  the  surveys  on  tin 
and  the  surveys  of  the  work  completed,  are  as  follows:  In  all 
^^  of  an  inch ;  in  levels,  y\  of  an  inch ;  in  distance,  1 J 
Had  the  tunnel  been  constructed  upon  a  straight  line  for  it 
length,  these  variations  would  not  be  considered  as  worthy  c 
even  with  the  very  nicest  work,  but  with  a  tunnel  7  by  8  feet,  wi 
shafts  only  about  5  or  G  feet  square,  and  with  seven  angles  in 
nel,  such  accuracyis  extraordinary.  The  work  was  constructe 
the  control  and  supervision  of  Mr.  Hamilton  Smith,  jr.,  the  < 
and  superintendent  of  the  company. 

The  only  general  delay  of  the  work  was  in  December,  1873 
by  blocking  of  ditches,  conveying  water  for  power,  and  invi 
delay  of  from  sixteen  to  thirty  days  and  an  increa8<»d  cost  ol 


w 
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The  only  breakage  of  machinery  i¥orth  mention  ivas  that  of  spur-wheel 
at  No.  1,  (probably  caused  by  carelessness  of  brakesman,)  whidli  required 
ten  days  for  repairs. 

Water  for  power  was  conveyed  through  a  sheet-iron  main  (15  inches 

to  7  inches  diameter)  and  branches,  (7  inches,)  aggregating  9.960  feet  in 

length,  and  discharged  against  *' hurdy-gurdy "  wheels  17  to  21  feet 

diameter,  under  pressures  varying  from  285  to  549  feet.    Water-pipe 

was  pat  together  '^  stove-pipe  ^  fashion,  and  gave  little  trouble  by  leaking 

or  otherwise.    The  charge  for  water  used  was  merely  the  cost  to  the 

company  of  running  it  from  its  upper  reservoir  to  the  tunnel-pipe.    The 

A^eadings  employed  three  shifts  of  two  men  each  per  day,  working  under 

coDtract,  the  miners  paying  for  explosives  and  lights  and  the  company 

sharpening  tools  and  taking  rock  from  headings.    Shafts  were  sunk 

by  day's  work,  by  three  shifts  of  three  men  each.    In  addition  to  the 

credit  of  $9,732.97,  there  is  machinery,  &c.,  now  remaining  which  cost 

in  the  city  shops  nearly  $33,000.    From  this  source,  perhaps,  $12,500 

can  be  realized,  thus  reducing  the  net  cost  of  the  tunnel  to,  say,  $486,500, 

or  $61.03  cost  per  linear  foot. 
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Tabular  itaiaanlfar  etitin  toort  itfSl^ow^M  twHwI, 


LslKir.  Ualfriali. 


Bl»ft 

tipper  bsadlng 

Bhatl  2,— Lover  bnadhig. 
Bhoft 

Upper  beading 

Sh^S.— LowBT  hmdiog. 

Sball 

trppor  hoiUlug. 
.Sbolt  4,— Loirer  bouaiuR 

UppDT  beuiljug. 
Shsft  S.— Lower  liemllu;,' 

Shaft. 

Upper  LeoillDg 

SluR  S.~lAnitr  hc&ding 

Upper  tiatillDg. 

Shaft  T.— Lover  boadiiig. 
Bhftft 


13,497  10 
tS.301  <S 


i3,ai3  ra 

8,B37  38 
aw.s  feotdlunand.arill  work. 
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t:«t  for  period. 

TotBlCMtofen. 

1 

1 

MatcHiiU 

■3 
1 

1 

1 

t 

1 

V 

|l 

f 

■i 

1 

1 

1 

i 

t 
1 

J_ 

•SI3CT 

nooeo 

I3I5M 
15  03 

^f. 

n,  648  84 
11.791  IS 

(14.603  48 

aii,so8iu 

taafo 

3S7T 

£fp^fiwi 

Aue.i3,ia;i 

sou 

lis 

10  79 

30  00 
93  00 

lie  95 

..» 

IfllOl 

1.10)91 

10,100  88 

30,78 

Jaly  11, 1873 

Jolj  11,1874 

-  {  SS 

M  M 

BUM 

i.ieaao 

*9ei43 

1G,SS9  31 

TO  47 

May  34,1679 

Jnly  IS,  1F73 

1.1 

I  3100 
(  93  00 

35  00 
33  00 
15  00 
39  00 
33  00 

ii 

118  95 

48  00 

latso 

1,403  5S 

13,879  73 

July  14,1873 

N...,7..874 

131  SS 

44  00 

B4BCa 

l.eOOBl 

17,18100 

34  57 

Miur.  n,  1873 

Nov.  11, 1874 

607 

69  m 

atsou 

TSl  S9 

S,S15  73 

fl,eBlBS 

69  11 

M.y  08,1879 

M.r.l5,18ra 

■m 

13T» 

4.00 

850*0 

l,«13  5i) 

17,18134 

35  88 

Mm.  17.1873 

Oct.  15,1814 

in 

119  SS 

44  00 

aiBTi 

1.033  10 

13,550  60 

31  68 

Apr  asi,  1873 

Aug.    5  1874 

170 

79  16 

4MIM 

034  77 

0,038  35 

10,304  85 

5153 

Stay  95, 1879 

Api,18,1873 

,»      '""' 
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44  » 

sioeo 

1.034  81 

15,421  06 

39  85 

Apr.  59,1873 

Aog.   1,187* 

<•• 

i   39  00 

IH  19 

4son 

ISSM 

l.aW8l 

12,704  07 

33  61 

Sept    1,1873 

Sepl.90,lS;i 

3S1 

{^«! 

•4  03 

4S8oa 

895  08 

16.  an  47 

Aug.  30, 1873 

1:14  SO 

4^00 

10109 

1,305  49 

13,  %M  01 

33  63 

Sept   1,1B7J 

Not.    7,1671 

iSi 

{SSS 

145  87 

57  DO 

393  05 

1,T8§M 

18,347  35 
111,637  31 
16, 163  S3 

36  80 
(7  04 
39  10- 

F«b.  10, 1873 
M.r  88, 1879 
Feb.  10, 1873 

Feb.    8,1873 
Oct     1.1871 

™ 

r  35  o« 

1850 

{« 

90  00 
99  00 
9500 

Us 

90  00 

133  38 

41  DO 

14,  073  33 

35  01 

Jnu.  90.1873 

May  16, 1874 

97  OO 

73  S3 

4»ua 

ff79«0 

1.9S9  3il 

10,I5S3l 

48  59 

May  30,1873 

™ 

33  00 

1X1  38 

4100 

STl  98 

1,333  14 

18,703  11 

33  90 

Jan.  10.1873 

May  IB,  1871 

4S3 

MoS 

130  38 

SI  00 

XMK 

i.oaan 

17,099  13 

«59 

JW.   18,  1873 

Aug.  99, 1871 

5*i 

IS 
3100 

IS  27 

130  00 

CM  01 

11,430  78 

11,459  11 

60  03 

M«y  96, 1BT9 

Jan.  16,1873 
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HiMar  ttateme»t/or  auirt  tcwrk  cf 
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i 
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1 
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; 

Owl  for  psliod. 

Wnwr-power. 

Libor. 

MaterUi. 

Working. 
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1 

i3 

1 

1 
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11 

Sbufn—rppcr  besdiuE 

4X.* 

S.440 
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3.IW 
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ttM3S 
3M4S 

in  105  M 

•mow 

tMOO 

1307  05 
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, 

«3 

rIsT*.* 

10    SyTM 

lis;  OSS 

tJitS 

Kl^ 

dfaeAi>i«ry/or  8««li(/«Dorlt,  iiieliidittf  u 


TuUloMldfrtifl* 

Total  Hwt  of  bsmdinn 

nnderj-wurk.—CDit  Id  ska  FtanelMo  and  Npv»i1iiCltr,  t: 


-     , i  frnlrtt  to  Bloom fleiil.  II. TW.OB. 

^.c^v.»>.,  ...-.U,  Ao.— TLmbnra  and  Inmbf  r,  tl .38».T1 ;  track  and  o«n,l»,l»T.9S;  Ubor,  tie,e».4« ;  hard 
Water-power  pipea.  gaUa,  &c.— C«[  In  San  FranclicD.  113,113.69;  freight,  ITS3.ST  ^  labor,  and  lumbu- 


G«oer»l  work  and  n>ads.~-Forri! 
Q^Doral  Die,  feed  for  teams,  fli 
6urv«;s  and  admlalatratioa.— S 


0«N«raI 

ack-Uyen,  Keaeral  nolUilDg.  fltUni  np 
It  (part)  ao'd  ai 


-Pipe  and  pnmpa  sold,  11,031.31 ;  mtor  pipe  and  EBtea,  (part,)  T-lna 
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Bloim/Uld  taaael,  ^— CoDtioned. 
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n  to 
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30  00 
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•iliitl 

MliwaST 
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I31.3SI  OS 
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The  following  is  a  sammary  of  the  progress  of  this  great  work : 

The  first  300  feet  of  the  heading  from  the  tannel-mouth  was  in  com 
paratively  easy  ground,  the  remainder  hard.  About  one  month's  tim< 
was  lost  when  drill  was  being  put  in  heading.  Four  hundred  feet  o 
the  ground  driven  by  the  drill  was  very  hard,  the  remainder  softer,  ^itl 
occasional  seams. 

Shaft  No.  1  wa«  sunk  for  first  72  feet  through  very  wet  and  loose  mate 
rial,  requiring  careful  spiling.  An  attempt  was  made  to  puddle  shaft  iron 
hard  rock  to  surface,  (97  feet.)  Timbers  6  inches  by  8  inches,  with  i 
clay  puddle- wall  12  inches  thick,  were  used.  Puddling  proved  a  failure 
as  water  forced  its  way  through  the  lower  joints.  Cost  of  puddling  wai 
about  $2,800.    Tank  then  put  in,  which  worked  well. 

No.  2.  About  2J  inches  of  water  pumped  from  the  drift  of  shaft  No 
2  through  450  feet  suction-pipe  and  vertical  lift  of  23  feet.  No  delayi 
were  encountered  iu  sinking  shaft  No.  2.  The  drift  passed  through  a  bell 
of  solid  black  quartz  65  feet  thick,  the  hardest  rock  found  in  the  tunnel 

No.  3.  Fair  rock  for  entire  length  of  this  drift  Deducting  sixty  days 
loss  of  time  from  fire,  gives  two  hundred  and  sixty-nine  days'  time  sink 
ing  and  timbering  shaft.  Shaft-houses  at  3  and  4  were  destroyed  bj 
incendiary  fires  just  at  their  completion.  About  two  months'  time  was 
lost  in  replacing  works,  at  a  cash  cost  of  $6,000. 

Shaft  No.  4  followed  an  open  seam  for  100  feet  down,  from  which  a: 
one  time  18  or  19  inches  of  water  flowed.    This  quantity  of  water  in  thi 
shaft  delayed  work  of  sinking,  and  accounts  for  its  large  cost.    Pump 
in  this  shaft  sometimes  pum^d  28  to  30  inches  of  water  to  the  surface 

No.  5.  This  drift  made  3  inches  of  water,  pumped  through  450  feet  a 
suction-pipe  and  vertical  lift  of  25  feet.  No  delays  in  sinking  shaft,  ana 
but  little  bother  from  water.  Eock  generally  hard,  but  with  an  occa 
sional  good  slip. 

No.  6.  Drift  through  close  rock,  making  but  little  water.  Shaft  fo 
first  140  feet  was  sud^  by  Chinese  labor;  rock  became  harder,  and  white 
were  then  employed.  Drift  for  about  110  feet  required  timbering,  anc 
being  the  only  part  of  the  tunnel  that  is  timbered. 

No.  7.  Kock  in  this  drift  hard,  but  with  favoring  slips.  No  delays  it 
sinking  shaft,  which  was  in  hard  rock  its  entire  depth.  Drift  througb 
hard  rock. 

No.  8.  Drift  through  hard  rock ;  some  very  hard  granite  mixed  througb 
the  country-slate.  Shaft  was  sunk  through  110  feet  gravel,  then  througb 
rock.  Shaft  made  about  4^  inches  water,  which  was  not  '<  tanked.^ 
Delays  caused  by  this  water  occasioned  large  cost. 

Statement  of  errors  of  oonnectione  made  in  several  headings  of  North  Bloomfield  Gravel-Mining 

Company's  tunnel — instrumental  tests  expressed  in  feet. 


Headings. 


Month  to  shaft  1 
Shaft  1  to  shaft  2 
Shaa2t0  8haft3 
Shaft  3  to  shaft  4 
Shaft  4  to  shaft  5 
Shaft  5  to  Shalt  6 
Shaft  6  to  shaft  7 
Shaft  7  to  shaft  8 

Total , 

Mean 


Errors  in  Junction. 

Distance. 

Line. 

Level. 

Ontside 

Inside 

measara 

measure. 

.000 

+.008 

1, 505. 94 

1, 505. 95 

.020 

+.009 

929.56 

929.46 

.005 

-.022 

906.77 

906.81 

.035 

+.008 

906.08 

906.  C3 

.040 

+.026 

889.25 

889.28 

.010 

—.004 

903.79 

903.73 

.005 

—.012 

961.97 

962.  01 

.046 

—.020 

871.00 

871.04 

.161 

—.007 

7,  874. 30 

7, 874. 31 

.0*20 

Error. 


+.0 
—.11 
+.0 
— .0 
+.0 
— .0 
+  .0 
+.0 

— .0 


NOTB.— Maximum  error  in  line,  .046  or  9-16  inch. 
Maximum  error  in  distance.*.  010  or  1^  inches. 


Maximum  error  in  level,  .026  or  5-16  incb 
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The  share-capital  of  the  parent  company,  the  North  Bloomiield,  is 
50,000  shares — 45,000  issued — apon  which  about  $30  per  share  has  been 
^d  in  assessments,  besides  borrowing  $500,000  from  a  few  of,  their 
shaieholders  and  expending  $250,000  from  bullion  tal^en  from  their  pre- 
UmiDary  washings.    The  Milton  Company  has  a  share-capital  of  20,000 
shares,  of  which  about  15,000  have  been  issued,  and  assessments  up  to 
llOO  per  share  paid  thereon,  besides  borrowing  from  a  few  of  their 
shareholders  $200,000  and  the  expenditure  of  large  amounts  derived 
from  bullion  taken  from  their  preliminary  workings.    The  Union  Com- 
pany has  a  capital  of  8,000  shares^  upon  which  about  $25  per  share  has 
been  paid  and  expended,  in  addition  to  quite  a  large  amout  of  bullion 
taken  from  their  preliminary  workings.  The  North  Bloomfield  Company 
owns  all  its  own  property,  also  one-half  of  the  share-capital  of  the 
Hilton  Company;  and  over  one-half  of  the  share-capital  of  the  Union 
Company. 

^-Statement  of  construction  of  Milton  ditchj  {Eureka  to  Milton^)  huilt  by 
the  North  Bloomfield  OravehMining  Company  in  the  years  1872,  '73,  '74. 

LeDgtb.  Chains.    Miles. 

Eureka  to  South  ¥oA 563      7. 04 

South  Fork  to  Drop-off 96      1.20 

Bropoff  to  Milton  Dam 884    11.17 

Total  distance 1,653    19.' 41  or  102,498  feet 

FlamiDg.  Twelve-foot    Lioear 

boxes.  feet. 

Eureka  to  South  Fork 961    11,636 

Soath  Fork  to  Big  Bluflb 264      3,168 

Big  Bluffs  to  Milton. 1,113    13,352 

Total 2,338    28,05(> 

The  above  2,338  boxes  include  66  boxes  built  in  the  ditch,  and  most 
of  which  are  supported  by  heavy  cribbing.  In  addition  to  the  above^ 
there  are  several  small  branch  flumes,  one  large  crossing-flume,  and  136 
feet  of  ditch-lining. 

A  dam  was  built  at  South  Fork  at  a  cost  of,  say,  $350 ;  old  dam  at 
Milton  was  used. 

Waste-ways. 

Eureka  to  South  Fork 14  wastes,  aggregating  112  feet. 

South  Fork  to  Big  Bluffs 12  wastes,  aggregating  48  feet. 

Big  Bluffs  to  Milton 24  wastes,  aggregating  114  feet. 

Total 50  wastes,  aggregating  274  feet. 
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The  accompanjiDg  diagrainB,  on  a  scale  of  ^,  give  eeotioDs  Uuoogh  the 
ctibdli  and  flame. 


Tbe  ditch  is  graded  in  from  slope-pegs  &om  6  to  36  tDcbes.  The  gen- 
eral grade  is  19.2  feet  per  mile.  AU  trees  within  15  to  25  feet  of  tbe 
edge  of  the  upper  bank  are  cnt.  The  logs,  brnsh,  and  leaves  from  the 
lower  bank  (noder  the  artificial  bank]  were  carefully  removed.  The 
foundation  for  tbe  entire  width  of  the  flume  was  generally  cut.  The 
sketch  shows  tbe  method  of  posting  along  cliSs,  where  the  foundatioD 
was  occasionally  narrower  than  the  flumo.  Where  flumes  connect  with 
the  ditch,  the  posts  of  the  flumes,  for  a  distance  of  several  boxes,  are  4 
and  4J  feet  high,  allowing  an  additional  side-plauk.  The  grade  of  the 
flnme  is  32  feet  per  mile.    The  planking  is  2  inches  thick. 
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B.—Ctmt  of  MiUom  ditch,  fhm  Etutka  to  MUtom,  19.41  milm. 


KXCAYATIOX,  KTC 


IHtAh 


Cl««ring  line. 


DisUuioe. 


14.1  mfles 
&3  mile*. 

19.4  mile* 

19.4  miles. 


Labor. 


ExploeiTeSk 


109.  M4  99 
15,013  40 

3,569  01 


14.006  46 
2;  666  72 


86,900  33 


6.96S  16 


Tools. 


91,606  67 
&i5  50 

90  00 


9,223  17 


SteeL 


•319  48 
2U  00 


532  48 


CosL 


1953  38 
301  U 


1,243  49 


176,049  91 
18,919  73 

3.679  01 


•99,234  65 


FLUXK. 


JViC 


I«onter.  &C.,  Milton  to  lower  end  Big  Bluff t,  Ocfil.  434 

•old  to MiHoA  ComiMUiy 200.000       JVet 

863,434 

to  Big Bloffs,  11,235 boxes 765^911 

Total  on  hand  and  used  for  2,338  boxes 1,649^345  132,015  28 

Hors.— Of  the  abore  amooat  of  883,434  feet,  it  is  sapposed  that  there 
la  on  luuHl,  say,  130,000  feet»  thus  leaviag  750,000  feet  as  the  amount  used 
fisr  1,113  boxes  from  Milton  to  lower  end  of  Uuflli. 

Tiabers  cat  by  hand,  strloicers.  posts,  &c 1,301  49 

Haaling  lomber  to  Milton,  Little  Foor  Man's,  &c 1.650  00 


34,966  77 


CARPUE1CI8.  nC 


Gang. 


Boxes  13 
feet   long. 


1,145 
1,193 


2,338 


Labor. 


$10^909  81 
10.497  9b 


31,400  71 


Nails  and 
iron. 


•1,499  57 
1,559  57 


3,059  14 


Tools. 


•50  09 
50  00 


100  00 


Totals. 


•13,453  36 
12, 107  47 


OBKBRAL  COST. 


Sorreys. — Engitieer  (who  was  also  foreman)  and  assistants 

Booda.—Soath  Fork  to  Bowmao's.  3i  miles •1,900  00 

Soath  Fork  to  Little  Poor  Man's,  3i  miles '      200  00 


Hanling. — ^Transportation  of  tools,  material,  and  men 

Boardini^ — Loss  in  boarding  laborers,  who  were  charged  75  cents  per  day 

General  expense. — Being  aportioa  of  North  Bloomfield  Gravel-Mining  Company's 
It  of  management,  office,  taxes,  &c..  while  ditch  was  being  ballt 


DAICAOIS. 

Soreka  Lake  Company  .^Damage  to  it  by  breaking  its  miner's  ditch  by  blasts. 


34.590  83 


4,610  50 


1,400  00 

1,450  94 

66S75 

3.5G4  63 


Total  cost. 

Collected  from  Milton  Company  for  accoout  extra  work 


LsoTln^  MUton  Ditch  secoant  (Norember  10. 1874)  on  company's  books 


C9.Sfi6  02 


11,711  82 
1.635  87 


172, 108  96 
6ti9  30 


171, 419  66 


Note. — ^If  the  130,000  feet  of  lumber  snpposed  to  be  at  Milton  is  sold  for  cost,  (|20  per  thousand,)  the 
total  eoet  of  the  ditch  will  be  reduced  to  •tU9,506.96,  or,  say,  68,700  per  mile.    In  that  event-- 

COST  FEB  FOOT,  ETC. 

Bitch :  74,449  ft.  long,  cost  for,  say,  117,600  cub.  yds.,  •76,642.91.  or  65  eta  per  cob.  yd.,  or  61.03  per  lin.  ft. 

WkM.^ .  «A05«  fk.  lonir  f  <'**•*  '**''  excavation,  •16.919.73.  or  67  cts.  per  lin.  foot.  )  aj, -«  ner  lin  ft. 

Ftaoae :  «,056  fiL  long.  J  ^^  ^^^  lumber,  labor,  &o.,  659,516.69,  or  ♦3. 19  per  lin.  foot.  5  ^^^  V^^^. 

The  Omega  Mining  and  Water  Company  owns  a  large  tract  of  gravel- 
^roand  at  Omega  Hill,  on  tbe  sotith  slope  of  the  ridge  between  Bear 
Biver  and  the  South  Yuba  River.  Tbe  ground  had  been  worked  for 
sixteen  years  before  it  came  into  the  possession  of  the  present  owners, 
aod  ap  to  that  time  is  estimated  to  have  yielded  $1,000,000.    Since  the 
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Omega  Company  acqaired  the  groand,  a  period  of  five  years,  the  yield 
has  exceeded  $500,000.  The  yield  of  the  grooDd  for  1874,  between  April 
and  September,  an  exceptionably  short  season,  was  $95,000.  There 
remains  a  large  extent  of  ground  to  be  washed  away,  estimated  to  be 
equivalent  to  twenty  seasons'  work. 

The  gravel-mines  on  the  San  Juan  ridge  extend  from  Snow  Point  to 
French  Corral,  a  distance  of  thirty  miles,  with  occasional  spaces  of  non- 
aariferons  ground.  From  North  San  Juan  to  French  Corral,  a  distance 
of  six  miles,  the  gravel-range  is  continuous  and  uninterrupted.  This 
channel  is  probably  the  same  as  the  lower  channel  noticed  under  the 
heading  of  Sierra  County,  where  it  has  been  worked  at  Brandy  Gity 
and  Camptonville.  The  gravel  and  hydraulic  claims  are  located  on  an 
immense  ancient-riverbed,  that  traverses  the  ridge  of  land  embraced 
between  the  South  and  Middle  Forks  of  the  main  Yuba  Biver,  coming 
from  the  direction  of  the  Sierra  Nevada  Mountains,  and  terminating  at 
French  Corral,  which  is  the  western  extremity  of  the  ridge.  At  this 
point  it  is  broken  by  the  deep  gorge  of  the  Yuba  Biver,  and  agaiE 
makes  its  appearance  at  Mooney's  Flat,  near  Smartville,  Yuba  Conntjp 
the  intermediate  portions  having  been  swept  away  by  Deer  Creek  an* 
the  Yuba  Biver. 

This  ancient  channel  is  in  elevation  from  400  to  600  feet  higherthiL. 
either  of  the  rivers  between  which  it  lies,  and  its  gravel-deposit  is  froa 
200  to  1,500  feet  in  width,  and  from  100  to  400  feet  in  depth.  Gold 
disseminated  throughout  the  entire  deposit,  but  the  gravel  is  alwa:^ 
the  richest  near  the  bottom  or  bed  rock.  The  color  of  the  gravel  2. 
in  the  upper  portion  of  the  deposit,  red  and  white,  and  near  the  bc^ 
rock  deep  blue.  The  blue  gravel  is  generally  cemented,  and  require 
blasting  before  it  can  be  washed.  The  channel  has  been  cut  in  place 
by  deep  ravines  and  cafions,  and  broken  by  land-slides. 

The  most  important  mining-districts  between  the  forks  of  the  Yuba 
are  French  Corral,  Empire  Flat,  Kate  Hayes  Flat,  Birchville,  Buckeye 
Hill,  Sweetland,  Manzanita  Hill,  San  Juan,  Badger  Hill,  Cherokee, 
Chimney  Hill,  Columbia  Hill,  Kennebec  Hill,  Grizzly  Hill,  Lake  City, 
Malakoff,  Humbug,  Belief  Hill,  Woolsey  Fl^t,  Moore's  Flat,  and  Snow 
Point. 

Three  water-companies  supply  the  mining-ground  of  this  ridge  with 
water,  viz :  The  North  Bloomfield,  the  Milton,  and  the  Eureka  Lake  and 
Water  Company.  The  Bloomfield  has  a  ditch  with  a  capacity  of  3,000 
inches;  the  Milton  Company  one  of  2,500  inches,  and  the  Eureka  Lake 
Company  three  ditches,  with  an  aggregate  capacity  of  4,000  inches.  AD 
these  companies  own  large  tract>s  of  mining-ground. 

The  Milton  tunnel,  located  near  French  Corral,  is  intended  to  open 
up  the  Eddy  diggings,  near  French  Corral.  It  is  now  about  1,200  feel 
from  the  lower  face.  It  will  be  necessary  to  run  it  about  1,800  feel 
farther.  The  claims  into  which  the  tunnel  is  being  run  are  very  rich 
The  facilities  for  saving  gold  when  the  mine  is  opened  will  be  unex 
celled,  as  there  will  be  plenty  of  fall  for  sluices  and  undercurrents  be 
fore  the  tailings  reach  the  South  Yuba  Biver.  These  diggings  are  nov 
being  worked  through  a  high  tunnel  which  was  run  several  years  ago 
but  the  bottom  dirt  to  the  bed-rock  has  never  been  reached,  hence  th< 
necessity  of  running  the  new  tunnel.  The  company  also  owns  the  Em 
pire,  Bed-Bock,  and  Manzanita  ground,  all  situated  between  North  Sai 
Juan  and  French  Corral,  on  which  active  hydraulic  operations  are  prcNS 
ecuted. 

The  Buckeye,  near  Sweetland,  belonging  to  an  English  company 
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«  a  tunnel  5,000  feet  in  length,  and  an  ontlet  on  the  Middle  Yaba. 
lis  company  used  from  500  to  600  inches  of  water  per  day  dnring  the 
esent  season,  and  this  amotint  will  be  largely  increased  in  1875.  The 
ine  is  said  to  be  paying  a  handsome  profit  to  the  owners,  but  no  par- 
mlars  could  be  ascertained,  as  the  principal  office  is  in  London.  • 
The  Sweetland  Creek  mines,  situated  in  the  immediate  vicinity  of  the 
uckeye,  is  also  an  English  incorporation.  Both  are  under  the  super- 
itendence  of  Mr.  George  D.  McLeiEin.  The  Sweetland  Greek  was  floated 
1  Loudon  four  years  since  on  a  basis  of  $300,000  capital  stock,  (a  val- 
ation  considered  too  high,  from  a  California  stand-point,  at  that  time,) 
Dd  has  since  that  time  paid  its  owners  fourteen  dividends,  aggregating 
1126,000,  of  which  $67,000  was  paid  during  the  fiscal  year  ending  June, 
874,  after  a  season  of  limited  water-supply. 

The  American  mine,  whose  claims  are  situated  at  Sebastopol,  a  mile 
)elow  San  Juan,  was  the  second  company  which  introduced  hydraulic 
cashing  on  a  large  scale.  This  company  has  paid  dividends  with  great 
"egnlarity  for  the  past  twenty  years.  The  company's  ground  has  been 
lescribed  in  my  former  reports.  Its  operations  are  on  a  large  scale. 
Che  main  water-pipe  is  32  inches  in  diameter,  and  fui'nishes  a  fall  of 
tbout  250  feet  at  the  bed-rock.  The  American  has  been  working  with- 
mt  cessation  ever  since  1852,  and  its  present  owners  are  among  the 
original  locators.  An  old  tunnel  has  been  in  operation  for  several  years, 
ind  has  been  low  enough  to  wash  a  very  large  section  of  country.  Kow, 
lowQver,  the  tunnel  has  got  so  high  that  they  can  only  wash  the  top- 
lirt,  and  for  the  past  season  this  is  all  the  washing  they  have  done. 
VboQt  twenty  acres  of  gravel  are  now  ready  to  be  washed  as  soon  as 
be  DOW  tunnel  is  completed.  The  new  tunnel  is  now  in  3,100  feet,  with 
00  feet  more  to  run  before  it  will  be  completed. 

The  auriferous  belt  of  Nevada  County  is  very  wide,  and  includes  sev- 
'ral  beltfi  of  granite.  Some  of  the  most  profitable  quartz-mines  of  the 
^tate  are  situated  in  the  principal  granite-belt,  near  Nevada  City;  among 
hese  the  Providence,  Soggs  or  Nevada,  and  Wyoming.  This  granite- 
Jell;  passes  east  of  Grass  Valley,  through  Nevada  City,  and  extends 
tcross  the  country  into  Sierra  Couaty,  taking  North  San  Juan  in  its 
oorse.  Immediately  east  of  the  granite  the  slates  are  highly  altered, 
Ad  contain  the  Grass  Valley  group  of  quartzmineis,  among  the  most 
loted  of  which,  for  present  and  past  yield,  are  the  Idaho,  Eureka,  Em- 
^re.  North  Star,  and  Allison  Eanch.  The  two  last-named  have  ceased 
0  be  productive,  but  their  position  as  producers  of  bullion  will  prob- 
bly  be  filled  during  the  coming  year  by  the  New  York  Hill  and  the 
lassachusetts  Hill. 

The  Idaho  mine,  of  Grass  Valley,  is  a  "  close  corporation,''  owned  by  a 
3w  shareholders,  mostly  residents  of  the  town,  and  is  worked  on  strict 
Qsiness  principles,  without  regard  to  stock  quotations.  The  35-stamp 
till,  steam  hoisting- works,  and  machinery  are  among  the  best  in  the 
tate,  and  the  mine  is  in  a  prosperous  condition.  This  mine  is  an  exam- 
le  of  many  others  in  California,  worked  by  private  companies,  which, 
bile  they  materially  increase  the  bullion-product,  are  rarely  heard  of 
tcept  through  the  annual  reports  of  their  officers. 
The  president  and  superintendent  of  the  Idaho,  Mr.  Edward  Coleman, 
lys,  in  his  annual  report  for  the  year  ending  December  7, 1874 : 

Daring  the  year  we  have  crashed  28,801^  tons  of  rook,  of  which  1,94^  tons  came  from 
e  400  level,  1,886^  tons  came  from  the  500  level,  5,58H  tons  came  from  the  600  level, 
,4:{3i  tons  came  from  the  700  level,  1,594^  tons  came  from  the  800  level,  and  963  tons 
im  the  shaft.  This  gave  a  gross  yield  of  36,169  ounces  of  gold,  $631,190.56 ;  217  tons  of 
[phurets,  $21,600;  specimens,  $38.50;  ^ss  yield  of  tailings,  $10,989.25 ;  gold  from 
i  copper,  $692.!i9^total,  $664,811.20— giving  an  average  of  $1^.40  per  ton. 
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We  have  driyen  darins  the  year  1,149  feet  of  drift;.  This  amoanfc  of  drift  has  opei 
np  more  ledge  than  we  oave  worked  oat,  and  it  may  safely  be  estimated  that  we  d 
have  at  least  foar  years'  work  of  pay-ore  in  Bxgjut,  .  AU  the  machinery  is  in  good  wo 
iDg  order,  and  the  basinesa  of  the  company  is  satisfactory. 

MUX  AXD  MINING. 

Surface  labor $45,  G(^ 

Undergronnd  labor 123,912 

Wood  and  poles 21,522 

Powder  and  fose 4,055 

Hardware 5,673 

Lnmber 1,653 

Candles  and  oils 5,220 

Coal :..  3.303 

Quicksilver 3,016 

Fonndery 9,312 

Drill-steel 2,239 

Water 396 

Superintendent's  salary 6,000 

Sundries 1,752 

233, 662 
Average  cost  per  ton,  $8iKH. 

SAVIMO  217  TONS  OF  8ULPHURBT8. 

Labor $2,788 

Paid  for  working  64  tons  by  chlorination 1,600 

Repairs '        46 

4,436 
The  balance  of  sulphurets  (153  tons)  were  sold. 

GRmOING  TAIliNGS  WORKED  ON  PERCENTAGE. 

Wood  and  oil s fl,023 

Fouudery 265 

1,288 

M'DOUGALL'S  CONCENTRATOR. 

Labor,  lumber,  material §223 

PaidMcDougall 7(1 


OQ^ 


Burleigh  drills ,... 11,563 

New  pumping- works 25, 001 

Repairing  old  shaft  and  fixing  pumps 9,186 

New  steam-pump  for  200  level 1,685 

Sinking  main  shaft. ^ 23,37S 

General  account 24,27^ 

RECAPITULATION. 

Mill  and  mining $233, 66-* 

Sulphurets  account 4,4$^ 

Tailing  account 1,2^ 

McDougall  concentrator 2^^ 

Burleigh  drill 11,5^' 

New  pumping- works 25, 0(^ 

Repairing  old  shaft  for  pump 9,1?^ 

New  steam-pump  for  200  level 1,6?:^ 

Sinking  main  shaft 2ti,3ri 

General  account'. 24,27^ 

Total  expense  of  working  mine 334,76^ 

Dividends,  $102.50  per  share 317, 7&< 

652, 51*^ 
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RICCEIFTS. 

hoaihand $10,297  10 

.67  ounces  bullion 631,190  56 

phnietB  worked  and  sold 19,243  35 

tsentagefrom  tailings 5,557  13 

i-wnt 1,288  50 

leopper 992  89 

M^ofsniplos  water 400  00 

Beimenssold 38  50 

i»pe 15  00 

Total  receipts 669,023  03 

^enditores 652,517  58 

lahonhand ,,,,., 16,505  45 

From  the  report  of  the  secretary,  of  same  date,  (December  7, 1874,) 
appc&rs  that  there  are  but  twenty-two  shareholders.  The  shares, 
XWj  correspond  to  the  number  of  feet  in  the  location.  The  largest 
noimt  of  stock  held  by  one  person  is  575  shares,  and  the  smallest,  10 
lares.  From  an  inspection  of  the  list  of  shareholders  it  appears  that 
iKmt  one-tenth  of  the  stock  is  owned  by  practical  miners,  probably 
nploy^s  of  the  mine. 
I  qaote  the  following  from  the  report  of  the  secretary,  Mr.  George  W. 

ai: 

Ibe  monthly  receipts  of  the  company  from  all  sonrces  for  the  fiscal  year  ending 
icebber  1, 1874,  are  as  follows,  viz : 

ioeipts  from  all  sonrces  for  December,  1873,  amount  to $62,518  71 

ffJannary,  1874 56,137  81 

>r February,  1874 49,328  67 

<rMarch,1874 , 70,628  68 

f  April,  1874 64,013  75 

fMay,  1874 58,314  19 

r  June,  1874 66,610  99 

r  July,  1874 44,815  02 

rAogUBt,  1874....; 53,080  88 

r September,  1874 43.227  25 

r  October,  1874 '. 35,411  09 

rNovember,  1874 54,638  89 

tal  receipts  for  fiscal  year  ending  December  1,  1874 658,725  93 

lance  on  hand  December  1,  1873 10,297  10 

0W8  assets,  for  year,  of 669,023  03 

rbe  monthly  expenditures  of  the  company  for  the  period  as  above  for  all  purposes 
ounted  as  follows,  to  wit : 

oember,  1873,  with  dividend  No.  54 $58,967  44 

loary,  1874,  with  dividend  No.  55 65,921  17 

imary,  1874,  with  dividend  No.  56 49,987  12 

rch,  1874,  with  dividend  No.  57 61,652  88 

il,  1874,  with  dividend  No.  58 60,690  16 

y,  1874,  with  dividend  No.  59 52, 3.50  61 

je,  1874,  with  dividend  No.  60 69,885  13 

y,  1874,  with  dividend  No.  61 44,203  92 

just,  1874,  with  dividend  No.  62 47,514  01 

itember,  1874,  with  dividend  No.  63 41,247  73 

tober,  1874,  with  dividend  No.  64 41,755  89 

Tember,  1874,  with  dividend  No.  65 58, 441  53 

tal  expenses,  including  dividends,  for  year •'. 652,517  59 

lets  brought  forward 669,023  03 

lance  in  treasury  December  1, 1874 16,505  44 

H.  Ex.  177 9 
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In  the  foieKoing  motithl;  ezpeDditnrea  are  inolnded  IS  dividends  declared  bv  t) 
board  of  truatees  for  the  jeu  Lertiin  etkted,  and  at  the  timea  and  amoDiita,  as  follow 
to  wit: 


Nnmbsrof  dlTiilon. 

DHlaied. 

PeroenL 

A»=™t 

Wb!    ailST* 
Mar.   fl,]SH 

try  fTi 

Jobs  1,1914 
Jolj    •,1811 

Oct     5,lff7< 

191 
111 

1 

S 

for  Ihv  year  1021  PO'  "">t.  on  the  capital  stock,  and  a 

3U^ 

The  following  ace  the  agfrrsgate  receipta  and  expendlttiTei  of  the  company  for  tt 
last  six  fiscal  years,  that  being  the  time  in  whieh  the  mine  has  paid  diTidends,  an 
befoce  which  prospeoting  ooly  was  done; 

Beceipta  from  all  souroes  for  the  fiscal  year  1369 (306,038  7 

For  1870 183,450  S 

For  1871 407,301  1 

For  1872 „ 404,035  S 

For  1873 1,010.618  S 

For  1874 .- 669,033  0 


Total  receipts  for  6  years 2,960,460  8 

There  have  been  paid  out  in  dividends  as  follows: 


Yeara. 

1    No.  of 
divideDds. 

percent. 

ACDOODt- 

1 

55 

12 
75 

5ai 

?20 
102i 

"^■S 

SSSSK 

iea,75C 

683,  OM 

1    " 

Being  65  dividends,  517  per  cent,  on  the  capital  stock,  amoQnting  to  $1, 602, 700. 

The  Idaho,  like  its  oeigbbor,  the  Eureka,  has  been  noted  for  the  uni 
formity  of  its  yield  r&ther  than  for  extraordinary  ricbneas  of  rock 
Specimen  gold-rock  in  either  mine  is  of  rare  occurrence.  It  will  tx 
observed  by  the  foregoing  report  that,  oot  of  a  total  product  of  4669,023 
only  t38.50  was  realized  from  the  sale  of  specimens.  The  average  yiek 
per  ton  was  ♦23.70  from  28,801  tons  crushed  during  the  year.  The  Idabt 
Mill  carries  35  stamps  of  850  ponnds'  weight,  dropping  66  blows  pe 
minate  from  a  height  of  10  inches.  The  cost  of  sinking,  per  foot,  ha 
been  tlSO,  while  drifting,  per  foot,  has  cost  $15.  The  cost  of  stoping 
hoisting  ore,  and  milling,  altogether,  is  $S.22^  per  ton.  The  percent 
age  of  snlphurets  is  g  of  1  per  ceut.  The  length  of  the  pay-zone  1 
1,300  feet.  The  average  width  of  the  ledge  is  3J  feet.  The  coarse  o 
the  ledge  is  northeast  and  southwest,  with  the  dip  toward  the  aoatb 
The  country-rock  is  greenstone  and  metamorphic  elate.  Depth  of  thi 
working-shaft  is  920  feet,  and  the  nnmber  of  levels  opened  is  eighl 
The  total  length  of  the  drifts  is  3,988  feet.  The  hoisting-works  cos 
$38,689.42.    The  company  own  the  mill,  which  is  worked  by  a  stean 
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engiDO  of  90  horse-power.  The  nnmber  of  paDS  in  use  is  13,  and  2 
eoQcentrators  of  snlphnrets.  Cost  of  the  mill,  $24,430.42.  Capacity  of 
the  mill  for  every  24  hours,  91  tons.  The  snlphnrets  are  treated  by  the 
ehlorination  process.  The  Idaho  has  been  worked  for  six  years.  The 
oompany  is  now  nsing  five  Burleigh  drills — one  in  the  shaft  and  four  in 
the  drifts.  The  average  time  of  drilling  in  the  Idaho  qnartz  is  5  feet  of 
Me  in  each  hour,  the  hole  being  2  inches  in  diameter.  In  hand-drilling 
the  average  is  for  three  men  to  put  in  6  feet  of  hole  during  a  shift  of  8 
konrs.  It  will  be  seen  at  once  that  while  three  men  are  drilling  6  feet 
irfhole,  with  hand-drills  and  hammers,  three  men  with  a  Burleigh  ma- 
chine will  drill  40  feet  of  hole. 

Daring  the  year  1874  the  pumping  capacity  has  been  increased  and 
old  shaft  retimbered,  involving  large  outlays,  which  have  had  the 
effect  of  placing  the  mine  in  an  effective  condition  for  the  year  1875. 
The  underground  work  has  been  pushed  ahead  with  due  diligence,  and, 
having  in  view  the  importance  of  keeping  the  mine  well  opened,  work 
hasb^n  constantly  going  on  in  the  drifts  and  in  the  main  shaft 

The  superintendent,  in  his  annual  report,  says: 

The  abaft  is  down  75  feet  below  tbe  800  level.  The  ledge  is  somewhat  broken 
opi  thus  renderiDg  it  necessary  to  carry  a  very  large  shaft,  as  well  as  make  it  more 
c^^eDsiFe.  Tbe  qnartz  seems  to  be  improving,  and  it  is  tbongbt  it  wiU  form  a 
Vwd  ledge  before  reaching  the  900  level.  The  800  west  level  is  in  116  feet  from  the 
ihftfty  bat  little  rock  has  been  taken  from  the  backs.  This  is  an  average  quality  of 
n)ck  Also  the  800  east  is  of  average-grade  ore,  and  the  drift  is  in  109  feet  from  the 
(hftft  The  700  west  drift  is  in  to  within  35  feet  of  the  Enreka  mine,  and  a  few  months 
OMre  wiU  exhaust  the  backs.  The  700  east  drift  is  inA'ilA  feet  from  the  shaft,  and  the 
Wb  are  worked  throngh  to  the  600  level  233  feet  from  the  shaft.  The  600  south  drift 
is  in  803  feet  from  the  shaft,  or  322^  feet  from  the  split.  The  ledge  is  exhausted  in  the 
M,  and  it  is  low-grade  ore  in  the  backs.  The  north  branch  is  in  421  feet  fh>m  the 
■pllt,  and  901 4  feet  from  the  shaft.  The  ledge  has  been  very  small.  It  is  now  opening 
OQt  larger,  but  it  is  low-grade  ore ;  however,  from  indications,  itj  ought  to  come  in 
i^ter.  Tlie  rock  in  those  backs  is  good  mill-rock,  and  it  is  worked  through  to  the 
^  level  341  feet  from  the  shaft.  The  500  backs  are  of  an  average  quality  ;  they  are 
Qot  jet  worked  through  to  the  400  at  any  point.    The  400  is  exhausted. 

In  conclusion,  Mr.  Coleman  remarks : 

In  reviewing  our  oi>eration8  for  the  past  year,  you  will  notice  that  the  yield  of  the 
ntek  has  not  been  so  much  or  the  dividends  so  large  as  those  of  the  previous  year. 
Still  it  has  been  good,  and  the  dividends  in  the  aggregate  amount  to  the  sum  of 
1317,750  for  the  year. 

The  Eureka  mine,  situated  about  two  miles  east  of  Grass  Valley,  and 
sdjoining  the  Idaho  on  the  west,  has  employed  during  the  year  80  miners, 
at  $3  per  day  to  the  man.    The  cost  of  sinking,  per  foot,  in  exploring, 
lias  been  about  $65,  while  the  cost  of  drifting  has  been  about  $25  per 
foot  The  cost  of  stoping  has  been  about  $10.60  per  ton  of  ore.    Mill- 
iBg  the  ore  costs  $2.GI  per  ton ;  the  company  owning  its  own  mill.    The 
number  of  tons  extracted  and  worked  during  the  year  is  8,130,  the  aver- 
age yield  of  which  has  been  $25  per  ton.    The  percentage  of  snlphnrets 
in  the  rock  amounts  to  1.5.    The  total  bullion-product  has  been,  for  the 
Tear,  about  $205,780.    The  Eureka's  location  is  1,680  feet,  for  which 
the  oompany  has  a  patent.    The  course  of  the  ledge  is  nearly  north- 
east and  southwest,  and  the  dip  is  toward  the  south.    The  length  of 
tbe  pay-zone  is  about  1,000  feet,  with  a  ledge  of  four  feet  in  thickness. 
The  country-rock  is  metamorphic  slate  and  greenstone.    The  mine  is 
worked  through  a  shaft,  which  has  a  total  depth  of  1,250  feet.    There 
are  eight  levels  opened,  and  the  total  length  of  drifts  is  9,000  feet.    The 
cost  of  the  hoisting-works  is  $48,000.    At  the  mill  a  60  horse-power 
engine  is  in  use,  and  the  number  of  stamps  is  30,  each  of  which  weighs 
850  pounds.    These  are  dropped,  each,  65  times  per  minute,  and  the 
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drop  is  10  inches.  There  are  two  pans  and  two  snlphoret-conoentrators 
in  the  mill.  The  cost  of  the  mill  was  $30,000,  and  is  capable  of  crnsh- 
ing  05  tons  of  ore  in  twenty-four  hoars.  The  salphnrets  are  treated  by 
the  chlorination  process.  All  the  stamps  of  the  mill  have  not  been 
employed  dnring  the  year.  The  lower  portions  of  the  mine  do  not  show 
good  pay-rock,  but  explorations  which  are  now  going  on  may  resnlt  in 
something  good.  The  Eareka  went  into  operation  October  1, 1865,  and 
up  to  and  including  the  30th  of  September,  1874,  had  taken  out  ballion 
to  the  yalae  of  $4,273,148.49.  During  that  time  it  paid  dividends  to 
the  amount  of  $2,054,000.  On  the  Ist  of  October,  1874,  the  company 
had  on  hand,,  in  cash  and  value  of  supplies,  the  sum  of  $101,646.73» 
which  will  enable  them  to  explore  the  ledge  to  a  much  lower  depth  than 
has  yet  been  reached. 

Mr.  William  Watt,  the  superintendent  of  the  Eureka  mine,  in  his 
annual  report,  made  September  30, 1874,  says : 

In  Eureka  mine  proper  we  Lave  driven  735  feet  of  drifts,  42  feet  of  a  rise,  191  feet 
of  cross-cuts,  and  sunk  1207  feet  of  shaft;  also,  snnk  53  feet  of  No.  3  shaft  dn  the  Roan- 
naise,  and  107  feet  on  Eureka  ledge  No.  2.  We  have  hoisted  6,207^  tons  of  quartz,  and 
crushed  6,130  tons  in  303^  runnins-days,  as  follows:  87f  days  with  15  stamps,  and  216 
days  with  10  stamps,  averaginff  a  little  over  2^  tons  per  day  to  each  stamp.  We  have 
concentrated  73^  tons  of  sulpnurets  and  worked  89  tons,  and  have  now  on  hand  16^ 
tons,  which  I  value  at  (700  net.  There  are  325  tons  of  quartz  on  the  sur&ce,  and  350 
broke  in  the  mine  ready  for  hoisting.  The  amount  of  quartz  extracted  during  the  past 
year  from  the  various  levels  has  been  8,207^  tons,  and  there  are  upward  of  1,000  tons 
of  ore  in  sight  which  will  pay  a  profit. 

The  snperintendent  condndes  his  report  by  remarking  that,  notwith- 
standing a  great  amonnt  of  dead-work  and  exploration  had  been  carried 
on  during  the  past  year,  no  favorable  results  had  followed. 

The  following  is  from  the  secretary's  report  for  the  fiscal  year  ending 
September  30, 1874 : 

RECEIPTS. 

By  book  accounts,  October  1, 1873 $113,656  25 

By  bunion  account 205,050  60 

By  mine  account 2100 

By  miU  account 723  50 

By  wood-ranch 1,75103 

By  wood  account 14,282  84 

Bypremiums 679  82 

By  McDougal  works 729  36 

By  interest 4,884  66 

$341,779  06 

DISBURSEMENTS. 

To  dividends 80,000  00 

To  mine  account 83,254  33 

To  mine  account,  prospecting 14,989  25 

To  mill  account 22,461  22 

To  Bulphuret-concentration 1,495  00 

To sulphuret-reduction A.... 480  00 

To  construction 16,539  00 

To  Great  Western  mine 4,600  06 

To  Roannaise  mine 1,115  00 

To  Eureka  No.  2  mine 1,203  50 

To  wood  account 8,804  27 

To  wood-ranch 883  78 

To  McDougal  works 325  00 

To  bullion  expenses 804  78 

To  general  expenses 6,712  48 

To  discount  account 2103 

To  book  accounts,  September  30, 1874 98, 140  36 

341,779  06 
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▲88BT8  Ain>  LIABILKTIXS. 


ATailaUe  on  hand,  September  30, 1874. 

Caahbaliiiioe 

16i  tosB  of  salpharets,  estimated  valae. 
351)  tons  of  ore  oroke  in  mine,  (cost,  $9) 
325  tons  of  ore  on  snrface,  (cost,  |10)  .. . 

134f  oords  of  wood 

Supplies  at  mill 

Supplies  at  mine 


^•ka 


tnine. 


Beal  estate: 

Mfll,  estimated  valne 

Mine  improvements  and  bnildings,  estimated .... 

McDongal  works,  estimated 

Wood-ranch,  160  acres 


$98, 140  36 
700  00 
3,150  00 
3,250  00 
606  37 
1,000  00 
1,200  00 


30,000  00 

20,000  00 

2,000  00 

800  00 


$108, 04< 


52,80( 


9U. 


^^^- 
^^^t^ 


Liftbilities,  none. 

Mnn&  STATEMBNT. 

Ootober  1, 1673. — Ore  on  snrflAce,  tons 

Ore  hoisted  during  the  year — 

From  fourth  level,  tons 40 

From  fifth  level,  tons ;, 159 

From  sixth  level,  tons , 8,008} 


160, 84< 


^^i:- 


8^ 
8,^ 


^: 


^Ci::, 


>ar 


a»7»-^ 


^tember30, 1874.— Ore  on  surfiuse,  tons 

Worked  at  the  company's  mill  during  the  year 8, ! 

September  30, 1874.— Ore  on  surface,  tons 325 

Ore  broke  in  mine,  tons 350 

Ore  reduced  during  the  year,  tons 8,130 


October  1, 1873. — Ore  on  surface,  tons 

Ore  broke  in  mine,  tons 


247i 
250 


8,( 


4 


Ore  mined  during  year,  tons 8/% 

SULPHURBT  STATEMENT. 


October  1, 1873.— Number  of  tons  on  baud 

Number  of  tons  concentrated  during  the  year. 


32 
73i 


geptemlier  30, 1874.— Number  of  tons  on  hand. 


105} 
16} 


Number  of  tons  worked  during  the  year. 
Number  of  tons  sold 


12 

77 


OBX  STATEME^rr. 

8,130  tons  of  ore  worked  by  mill  process  yielded  ....^ $196, 83S 

Also  snlphurets  as  follows : 

12  tons  worked  by  ohlorination  yielded $1,884  48 

77  toD8  sold  yielded 6,326  50 

8, 210  98 
32>tons  on  hand  October  1, 1873— estimated  value 3, 500  00 


5,41C 
72J 


4,710  98 
Add  16}  tons  on  hand  September  30, 1874— estimated  value 700  00 


Add  results  of  McDongal  works. 


Or  AO  averaffe  of  $24.97  per  ton. 

ATerage  yield  of  snlphurets,  $100.37  per  ton. 


202, 97£ 
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BULLION  8TATBMB2XT, 

As  reduced  by  mill  process: 

Average  fineness,  .848 — eqnal  to  $17.52TJhr  P^  onnoe. 

As  reduced  by  ohlorination  process :  ^ 

Average  flnaiess,  .992— eqnal  to  $20.50i^  per  ounce. 

Retnms  from  McDongal  works : 

Average  fineness,  .794 — eqnal  to  $16.41^  per  onnce. 

Betnm  of  bullion : 

11,233.93  ounces,  at  fir^SSrlni $196,809  09 

91.85  ounces,  at  $20.50^ 1,883  08 

44..37  ounces,  at  $16.41-^^ 728  26 

1.89  ounces  assay  chips  and  gndns 33  03 

Sulphnrets  sold 6,326  50 

#205,779  96 

Weight  of  bullion : 

Before  assaying : 

Ounces 11,373.33 

After  assaying : 

Face  of  bars,  ounces «      11,369.15 

Assay  chips  and  gains 1.89 

Loss 2.29. 


11,373.33 


$84,754  33 


COST  OF  MININO. 

Supplies  on  hand  October  1, 1873 $1,500  00 

Paid  for  sundry  supplies  and  labor  during  the  year 83, 254  33 

Deduct : 

Supplies  on  hand  September  30,  1874 1,200  00 

Merchandise  sold  during  the  year 21  00 

1,22100 

Cost  of  mining  8,307i  tons 83,533  33 

Or  an  average  of  $10.06  per  ton. 


COST  OF  MILUXG. 

Supplies  on  hand  October  1, 1873 .' $500  00 

Paid  for  sundry  supplies  and  labor  during  the  year ^      22, 46 1  22  | 

$22,96122   I 

Deduct : 

Supplies  on  hand  September  30,  1874 1,000  00 

For  custom- work  done  and  supplies  sold 723  50  ^ 

1,723  50 

Cost  of  milling  8,130  tons 21,237  72 

Or  an  average  of  $2.61  per  ton. 

COST  OF  CONCENTRATING  8ULPHURBTS. 

Number  of  tons  concentrated  during  the  year 73^ 

Cost  of  concentrating :      * 

Paid  for  pay-rolls $1,495  00 

Or  an  average  of  $20.33  per  ton. 

STATEMENT  OF  PROPrTS  FOR  THE  YEAR  ENDING  SEPTEMBER  30,  1874. 

Beceipts : 

From  bullion $205,050  60 

Amount  of  sulphnrets  belonging  to  last  year 3, 500  00 

$201,  rSO  60 

From  sulphnrets  on  hand 700  00 

From  other  receipts 6,815  06 

209,065  66 
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Cost  of  same: 

Snpplies  on  band  October  1, 1873 $8,281  25 

Paid    for   supplies   and  labor  daring  the  year,  (inclading 

921 ,857.81  paid  for  prospecting  or  dead- work) 123, 325  29 

Paid  all  other  expenses 7,517  26 

139  123  80 

Off  for  supplies  on  hand  September  30, 1874 2,*  806  37 

$136, 317  43 

Net  profits 72,748  23 

DISTRIBUTION  OF  PROFITS. 

Paid  dividends,  $4  per  share $80,000  00 

Paid  for  constraction 16,539  00 

^  — — ^— ^— .._ 

96,539  00 
On  band  October  1, 1873 : 

Balance  cash $117,156  25 

Balance  snpplies 8,281  25 

125, 437  50 

On  hand  September  30, 1874 : 

Balance  cash $98,140  36 

Balance  snpplies  and  snlphnrets 3,506  37 

101, 646  73 

Amount  of  former  balance  of  cash  and  snpplies  reduced  during  the*^ear. .      26, 790  77 

72, 748  23 

Statement  showing  the  reeeijfis  and  disbursements  of  the  company  from  the  date  ofHs  going 

%nto  operation^  October  1, 1865,  to  date, 

Beceipts : 

By  bnllion  taken  out $4,273,148  49 

By  other  receipts .^- 35,390  38 

4,308,538  87 

Disbursements : 

To  sundry  titles ;  to  paid  on  the  purchase  of  mine ;  for 
Whiting  ground  or  square  location;  purchase  of  Mo- 
bile and  Koannaise  mines  and  perfecting  titles $301 ,  906  50 

To  conatmction 158,383  71 

To  dividends 2,054,000  00 

To  mining,  milling,  and  all  other  expenses 1,692,601  93 

4,206,892  14 

On  hand  September  30, 1874 : 

Balance  of  cash $98,140  36 

Balance  of  supplies 3,506  37 

101,646  73 

4.308,538  87 


* 


Statement  of  profits  firom  October  1, 1865,  to  September  30, 1874. 

Receipts : 

From  bnllion $4,273,148  49 

From  other  receipts 35,390  38 

4.308,538  87 
Cost  of  same: 

Plaid  for  mining,  milling,  and  other  expenses 1,692,601  93 

Net  profits 2,615,936  94 


i 
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Disiribation  of  profits : 

Paid  for  sundry  titlee ^ 1301,906  50 

Paid  for  constrootion... 158,383  71 

Paid  for  dividends,  $102.70  per  sbare 2,054,000  00 

2,514,290  21 

Balanceofcash $98,140  36 

Balance  of  sapplies 3,506  37 

101,646  73 

$8,615,986 

Ibe  following  review  of  the  operations  of  other  mines  in  Grass  Yt 
ley  district  for  the  year  1874  has  been  prepared  by  Mr.  Bufas  Shoemaki 
of  the  Orass  Valley  Union,  and  Mr.  Frank  J.  Beckett,  the  latter  havii 
compiled  the  tabular  statements  for  this  report : 

The  Omaha  mine  is  sitoated  sonth  of  Grass  Yallpy,  on  Wolf  Cree 
and  abont  three  miles  distant  from  the  town.  It  is  owned  by  an  incc 
porated  company,  which  has  its  principal  place  of  business  at  Saci 
mento.  Sixteen  miners  are  at  present  employed,  and  $3  per  day  p 
miner  are  paid.  The  cost  of  sinking  so  fiar  per  foot  has  been  $25.  T\ 
cost  of  drifting  per  foot  has  been  $10,  and  the  cost  of  stoping  per  U 
has  been  $6.  The  cost  of  extracting  ore  per  ton  has  been  about  $1 
and  the  cost  of  milling  the  ore  per  ton  has  been  $3.50.  The  milling 
done  at  a  custom-mill.  The  number  of  tons  which  have  been  worked 
100,  and  gave  an  average  yield  of  $21  per  ton.  The  percentage  of  sv 
phurets  is  about  1.5.  The  total  bullion-product  has  been  $2,500.  Tt 
length  of  the  location  is  1,400  feet,  and  the  course  of  the  ledge  is  nort 
and  south,  with  a  dip  to  the  west  at  an  angle  of  32^.  The  length  < 
the  pay-zone,  as  far  as  explored,  is  170  feet,  and  the  vein  has  a 
average  thickness  of  15  inches.  The  country-rock  is  serpentine.  Tb 
work  is  done  through  a  shaft  which  is  260  feet  deep.  The  ledge  in  tli 
bottom  of  the  shaft  is  fully  3  feet  thick,  and  shows  free  gold  in  gres 
quantities,  besides  good  sulphurets  and  general  good  quality  of  roci 
The  walls  of  the  ledge  are  well  defined  and  smooth.  Two  levels  ha\ 
been  opened,  and  these  are,  together,  of  the  length  of  255  feet.  Tl 
hoisting-works  are  run  by  water-power,  and  cost  $1,500. 

The  Pittsburgh  mine  is  situated  about  four  miles  southwest  from  th 
place.  There  are  12  miners  employed,  at  $3  per  day  each.  The  cost 
sinking  per  foot  has  been  $7 ;  the  cost  of  drifting,  $3  per  foot ;  whi 
stoping  has  cost  $3  per  ton.  The  cost  per  ton  tor  extracting  ore  hi 
been  $6,  and  the  cost  of  milling  the  same  has  been  $4  per  ton.  Tl 
crushing  is  done  at  a  custom-miU.  About  100  tons  of  ore  have  be< 
extracted  and  worked,  and  this  gave  an  average  yield  of  $75  per  to 
or  a  total  of  $7,500.  The  percentage  of  sulphurets  is  very  large.  T\ 
location  consists  of  1,500  feet,  and  the  course  of  the  vein  is  northea 
and  southwest,  with  a  dip  to  the  northwest  at  an  angle  of  60^.  Tl 
length  of  the  pay-zone,  as  far  as  is  known,  is  400  feet,  with  an  averaj 
thickness  of  30  inches.  The  country-rock  is  slate.  The  mine  is  work< 
through  a  shaft  which  is  now  104  feet  deep.  Two  levels  have  hen 
opened,  of  the  total  length  pf  400  feet.  The  hoisting  and  pumping  a 
done  at  present  by  horse-power. 

The  Empire  mine  is  one  of  the  oldest  quartz-mines  in  the  distric 
and  is,  we  believe,  the  oldest  of  any  now  being  worked.  The  mine  ei 
ploys  80  miners,  at  $3  per  day  as  wages.  The  cost  of  sinking  per  fo 
is  $12 ;  cost  of  drifting  per  foot,  $8 ;  and  the  cost  of  stamping  per  t< 
$5.  The  cost  of  extracting  ore  per  ton  is  $8,  and  milling  costs  $1.' 
per  ton.  The  company  own  the  mill.  The  number  of  tons  taken  o 
and  worked  during  the  year  is  11,000,  and  the  average  yield  has  be^ 
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116.75  per  ton.    The  percentage  of  Bnlphorets  has  been  2^.    The  total 

bollion-prodoct  has  been  $187,000.    The  length  of  location  is  2,800  feet ; 

coarse  of  ledge,  north  and  south,  with  the  dip  toward  the  west    Thepay  • 

lone  of  this  mine  has  a  length  of  over  1,000  feet,  and  an  average  thickness 

of  15  inches..   The  Empire  is  worked  through  a  shaft  which  has  a  depth 

of  1,200  feet    There  are  12  levels  opened.    Total  length  of  drifts,  7,900 

feet    Cost  of  hoistingworks,  $40,000.    Steam-power  is  used,  and  the 

mill  has  20  stamps,  which  weigh  900  pounds  each.    Each  stamp  drops 

72  times  in  a  minute,  and  the  height  of  the  drop  is  9  inches.    Number 

of  pans,  4;  number  of  concentrators,  10.    The  cost  of  the  mill  was 

140,000,  and  its  capacity  is  40  tons  for  every  twenty-four  hours.    The 

solphurets  are  treated  by  the  chlorination  process.    The  Empire  is 

owned  by  an  incorporated  company,  whose  principal  place  of  business 

is  San  Francisco. 

The  New  York  Hill  mine,  situated  about  two  and  a  half  miles  south 
of  Grass  Valley,  employs  45  miners.  The  cost  of  mining  and  mill- 
iag  is  given  at  $19.56  per  ton,  bat  as  this  is  excessive,  we  presume 
it  includes  a  great  deal  of  dead-work.  The  number  of  tons  worked  by 
CQstom-mill  during  the  year  has  been  about  500,  and  the  average  yield 
Itts  been  not  less  than  $50  per  ton,  making  a  total  bullion-yield  of 
125,000.  The  location  is  about  3,000  feet  in  length,  and  the  ledge  runs 
OOTtheast  and  southwest,  dipping  to  the  northeast  The  length  of  pay- 
I  zone,  so  far  as  explored,  is  1,400  feet,  with  an  average  thickness  of  2} 
'  feet  The  country-rock  consists  of  greenstone  and  slate.  The  ledge  is 
worked  through  a  tunnel,  which  has  now  a  total  length  of  750  feet. 
There  are  two  drifts  opened  from  the  tunnel.  There  are  400  feet  of 
hacks  above  the  tunnel-workings.  On  the  ledge  there  is  a  shaft,  not 
Qied  at  present,  but  which  is  available  at  any  time  for  working,  of  the 
depth  of  700  feet    The  total  length  of  drifts  in  the  mine  is  500  feet. 

Two  miles  west  of  Nevada  City,  and  situated  in  the  granite-belt,  is 
foand  a  group  of  quartz-mines,  which  have  been  worked  at  intervals  for 
the  past  fifteen,  years,  with  many  alternations  of  success  and  adversity, 
bat  all  of  which  have  within  the  past  two  years  entered  on  a  career  of 
prospenty.  Within  a  radius  of  less  than  one-fourth  of  a  mile  from  sixty 
to  eighty  stamps  are  engaged  in  crushing  quartz  on  the  Providence, 
Nevada,  California,  and  Wyoming. 

I  visited  the  Providence  July  3.    It  is  about  1 J  miles  from  Nevada 
City,  on  the  banks  of  Deer  Creek,  and  comprises  a  claim  of  3,100  feet 
<m  a  vein  running  north  and  south,    The  claim  extends  under  the  creek 
to  the  north  side,  where  the  Nevada  occupies  an  extension.    The  incline 
▼as  at  the  time  of  my  visit  585  feet  deep,  on  the  dip  of  the  vein,  38^  to 
430  east    At  87  feet  it  is  intersected  by  the  Oreen  tunnel,  an  adit  140 
feet  long ;  at  200, 300, 400,  and  500  feet  there  are  levels.    On  the  400  and 
^  foot  levels  the  drifts  at  the  time  of  my  visit  were  50  feet  south  and 
70  feet  Jiorth,  120  feet  being  at  those  levels  the  horizontal  dimensions  of 
tiie  pay-chute.    The  country-rock  in  the  mine  is  granite ;  bat  600  feet 
flonth  of  the  incline  slate  appears  as  foot-wall,  and  will  probably  be 
found  still  farther  south  to  constitute  the  hanging-wall  also.    The  vein- 
matter  is  white  and  blae  quartz,  seamed  and  ribboned,  carrying  bunches, 
zones,  and  streaks  of  sulphurets.    The  width  of  the  vein  down  to  the  400- 
foot  level  is  10  to  12  feet.    Just  above  that  level  a  foot-wall  splice  or 
idditional  zone  appears,  enlarging  the  total  width  to  from  27  to  30  feet, 
if  which  perhaps  20  feet  is  pay-ore.    The  foot-wall  zone  is  the  richer, 
□lere  is  a  body  of  it  about  12  feet  thick,  between  the  400  and  500  foot 
evels,  comprising  perhaps  12,000  tons,  and  expected  to  yield  in  mill 
kboat  $18,  besides  containing,  say,  6  per  cent  of  sulphurets,  worth  $150 
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per  ton.  The  other  reserves  of  the  mine  were  also  large  at  the  time  ol^ 
my  visit;  and  I  learn  that  the  opening  of  the  000- foot  level  since  thar- 
time  has  greatly  added  to  its  visible  resources,  having  exposed  an  80^ 
foot  vein  of  increased  average  richness.  The  operations  of  the  mine  an^ 
mill  dnring  1874  will  be  found  on  page  12. 

The  mill  and  chlorination- works  are  crowded  on  the  steep  bank  clos^ 
by  the  mine.    The  former  contains  20  stamps,  weighing  750  pouni^L 
each,  dropping  8  inches,  75  times  per  minute,  and  crushing  38  toi^ 
in  twenty-four  hours.    Amalgamation  takes  place  in  the  battery  som^  ^ 
upon  aprons  in  front,  from  which  the  pulp  is  conveyed  to  launde^cr 
and  buddies  for  the  separation  of  the  sulphurets.     These  compri^M 
about  6  per  cent,  of  the  ore,  and  consist  of  iron  pyrites,  with  arse:Ki 
ical  pyrites,  galena,  &c.    The  product  of  sulphurets  is  about  45  tOKic 
monthly.    They  are  treated  bj'  Plattner's  process  of  chlorination  in 
works  having  2^  tons  daily  capacity.     Mr.  Ludemann,  the  metallurgist 
in  charge,  hoped  to  be  able  to  roast  the  sulphurets  with  salt  in  sucli  a 
way  as  to  get  chloride  of  silver,  and,  after  chlorinating  and  teaching  out 
the  gold,  to  obtain  the  silver  by  a  new  lixiviation  with  hyposulphite  of 
soda.  The  practicability  of  sucli  a  treatment  appears  doubtful.   Whether 
the  silver  in  the  sulphurets  is  sufficient  to  pay  for  a  special  extraction  I 
am  not  informed.    The  presence  of  galena  is  encouraging  as  regards  the 
probability  of  a  considerable  silver  value,  and  embarrassing  as  regards  . 
successful  chlorination. 

Work  is  being  prosecuted  on  .the  copper-mine  at  Spenceville,  in  this 
county,  under  the  superin tendency  of  Mr.  6.  F.  Deetkin,  with  eveiy 
prospect  of  success.  The  shaft  is  down  100  feet,  and  the  ledge  at  that 
depth  is  70  fbet  in  width.  The  rock  is  richly  impregnated  with  native 
copper.  The  ore  is  taken  out  and  roasted  in  a  large  furnace,  after  which 
it  is  turned  into  three  large  vats,  upon  which  a  stream  of  cold  water  is 
turned,  and  the  copper,  in  a  state  of  solution,  is  then  conducted  from 
the  vats  into  a  large  cylinder  of  about  12  feet  in  diameter.  In  this  ig 
placed  old  or  refuse  iron,  for  which  the  copper  has  an  affinity.  The 
cylinder  is  made  to  revolve  rapidly  by  steam,  by  which  means  the 
copper  is  collected  on  the  iron.  The  superintendent  thinks  the  process 
of  separating  copper  from  the  ore  in  which  it  is  contained  is  no  longer 
a  matter  of  experiment.  There  are  many  other  ledges  in  the  vicinity 
equally  as  rich,  and  are  awaiting  the  success  of  working  this  one. 

There  are  within  the  limits  of  Nevada  County  sixty  mills  for  the  reduc- 
tion of  gold-bearing  quartz  and  cement,  located  as  follows:  Grass  Valley, 
Township,  24;  Nevada,  14,  (besides  several  tbat  are  at  present  idle ;) 
Eureka,  6;  Washington,  4 ;  Little  York,  2;  Bridgeport,  7;  Bloomfield,  1: 
Bough  and  Beady,  1;  Meadow  Lake,  1.  There  are  seven  metallurgical 
works  located,  four  in  Grass  Valley  Township,  two  in  Nevada  Township, 
and  one  in  Meadow  Lake  Township.  The  total  cost  of  these,  in  round 
numbers,  is  in  the  neighborhood  of  $1 ,250,000.  Forty-two  of  these  mills 
are  run  by  steam  and  twenty-five  by  water  power. 

Bain-fall  at  I^cvada  City  and  Sccramenio, 


Period. 


XevadsCity.    Sucratncnto. 


October,  1870,  to  Jane,  1871,  inclasive  . 
OcfcobeT,  1871,  to  June,  187)2,  indnsive. 
October,  1873,  to  June,  1873,  inclasive. 
October,  1873,  to  Jane,  1874,  inclusive. 


Inehei. 
3U.23 
78.22 
38.70 
C2.91 


Inekeg, 

&47 
S4.05 
14.20 
21.69 
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TUBA  COUNTY. 


■?»  stntod  in  the  foot-hill  country  on  the  «wt  aide  of  the 
ttn  of  die  Sacramento  VaUey,  and  is  bounded  on  the  north 
■ty;  «Bt  by  the  oonnties  of  Nevada  and  Sierra  5  south  bv 
y>  tie  western  portion  of  the  county  covering  ^e  agricul- 
tt^Jandsof  the  Sacramento  VaUey.  Itisaboutflfty^ven 
*  by  dghteen  mUes  in  width.  The  mountainouB  portion 
r  IB  drained  by  the  Yuba  Eiver  and  \tA  tributanos.  The 
nff-inteest  of  the  county  is  the  deep  gravel  deposite, 
^bydraulic  process,  at  Sucker  Flat  and  Smartville. 
7  necessary  for  me  to  repeat  in  this  place  the  general 
ade  in  former  reports  on  the  nature  and  importiinco  or 
American  process,  the  product  of  native  ingenuity  aim 
ng  upon  natural  conditions  such  as  no  other  country  lius 
»1  degree.  The  dimensions  and  situation  of  the  ckHM>- 
r  gravel  and  cement  beds,  the  character  of  tlio  olunaus 
won  of  abundant  water,  followed  by  a  dry  seasoii,  unci 
«i  of  the  surface,  permitting  the  discharge  of  tiulinga, 
es  which,  while  they  operate  as  hinderances  to  placor- 
Mdinary  type,  greatly  favor  the  extended  oi>erations  ol 
»g.  And  in  no  part  of  Califomia  has  this  motho<l  been 
reater  boldness  or  developed  with  greater  skill  tluin  in 

ggings  of  Timbuctoo  and  Sucker  Flat  wore  discovoreil  in 
,  and  were  worked  by  rockers  and  small  sluices  on  the 
winter  season  only  until  hydraulic  washing  was  Intro- 
nd  1866,  no  claim  using  more  than  40  to  50  inches  ^>rlor 
n  early  days  the  claims  were  all  small,  (100  by  120  leet) 
tters  would  work  their  claim  together,  sharing  the  pn>llt8 
lally  the  claims  were  consolidated  and  more  ground  was 
>wner8  were  fewer  in  number  and  the  inagnitudo  ol 
ns  constantly  increased  as  the  surface  of  tho  ravines 
.  At  first,  where  the  banks  were  low,  the  bottom  was 
i  picks  and  the  top  allowed  to  fall  in,  and  then  a  stream 
irned  on  and  the  dirt  was  run  off  through  tho  sluice- 
Jthod,  which  was  at  once  wasteful  and  perilous  to  lifo. 
bout  1860,  when  Mr.  J.  P.  Pierce  introduced  a  method 
he  banks  with  powder.  It  was  also  discovered  that  tho 
lills  could  be  more  profitably  worked  by  using  more 
sluices. 

the  workings  in  Timbuctoo  and  Sucker  Flat  were  similar, 
ad  was  developed  it  was  discovered  that  in  Timbuctoo 
^el  was  lying  on  the  bed-rock,  (or  country-rock,)  while 
Blat  it  was  within  a  rim  of  the  bed-rock  of  the  channel. 
3,  as  the  surface  was  worked  off  and  the  gravel  in  the 
)sed,  it  soon  became  evident  to  Mr.  Pierce  that  more 
trations  were  required.  The  main  beds  of  gravel  hero 
1  required  longer  flumes  in  order  to  extract  the  gold. 
showing  on  both  sides,  was  lowest  on  the  side  toward 
i  a  dumping-space  of  300  vertical  feet  between  it  and  the 
mch  better  hydraulic-mining  facilities  than  Big  Baviue,  at 
il  that  portion  of  the  gravel  above  the  edges  of  the  rim- 
kted  "  top-gravel,'')  was  worked  through  flumes  intersect- 
short  bedrock  cuts.  As  the  upper  layer  began  to  be 
uts  were  sunk,  and  the  fact  was  developed  that  a  large 
loas  <<blue  gravel"  lay  in  the  old  channel  between  the^ 
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YUBA  COUNTY.  • 

•    a 

iba  County  is  sitaated  in  tho  foot-hill  conntry  on  the  east  side  of  ^e 
lern  portion  of  the  Sacramento  Valley,  and  is  bounded  on  tl^e^ortb 
atte  County ;  east  by  the  counties  of  Nevada  and  Sierra ;  south  by 
Br  County,  the  western  portion  of  the  county  covering  ^e  agricul- 
and  grazing  lands  of  the  Sacramento  Valley.  It  is  about  flfty-seven 
}  in  length  by  eighteen  miles  in  width.  The  mountainons  portion 
le  country  is  drained  by  the  Tuba  Biver  and  \\A  tributaries.  The 
dpal  mining-interest  of  the  county  is  the  deep  gravel  deposits^ 
:ed  by  the  hydraulic  process,  at  Sucker  Flat  and  Smartville. 
is  scarcely  necessary  for  me  to  repeat  in  tiiis  place  the  general 
rvations  made  in  former  reports  on  the  nature  and  importance  of 
peculiarly  American  process,  the  product  of  native  ingenuity  and 
prise,  acting  upon  natural  conditions  such  as  no  other  country  has 
ded  in  equaJ  degree.  The  dimensions  and  situation  of  the  deep- 
:  placers  or  gravel  and  cement  beds,  the  character  of  the  climate, 
shing  a  season  of  abundant  water,  followed  by  a  dry  season,  and 
onfiguration  of  the  surface,  permitting  the  discharge  of  tailings, 
ircumstances  which,  while  they  operate  as  hinderances  to  placer- 
ig  of  the  ordinary  type,  greatly  favor  the  extended  operations  of 
aulic  mining.  And  in  no  part  of  California  has  this  method  been 
led  with  greater  boldness  or  developed  wlt^  greater  skill  than  in 
k  County. 

e  placer-diggings  of  Timbuctoo  and  Sucker  Flat  were  discovered  in 
mber,  1849,  and  were  worked  by  rockers  and  small  sluices  on  the 
ce  in  the  winter  season  only  until  hydraulic  washing  was  intro- 
1  in  1865  and  1866,  no  claim  using  more  than  40  to  50  inches  prior 
eit  time.  In  early  days  the  claims  were  all  small,  (100  by  120  feet) 
or  five  owners  would  work  their  claim  together,  sharing  the  profits 
ly.  Gradually  the  claims  were  consolidated  and  more  ground  was 
3d.  The  owners  were  fewer  in  number  and  the  magnitude  of 
ig-operations  constantly  increased  as  the  surface  of  the  ravines 
vorked  out.  At  first,  where  the  banks  were  low,  the  bottom  was 
Bd  out  with  picks  and  the  top  allowed  to  fall  in,  and  then  a  stream 
iter  was  turned  on  and  the  dirt  was  run  off  through  the  sluice- 
I.  This  method,  which  was  at  once  wasteful  and  perilous  to  life, 
lued  till  about  1860,  when  Mr.  J.  P.  Pierce  introduced  a  method 
)wing  up  the  banks  with  powder.  It  was  also  discovered  that  the 
tl  in  the  hills  could  be  more  profitably  worked  by  using  more 
'  and  largo  sluices. 

or  to  18^  the  workings  in  Timbuctoo  and  Sucker  Flat  were  similar, 
3  the  ground  was  developed  it  was  discovered  that  in  Timbuctoo 
r  the  gravel  was  lying  on  the  bed-rock,  (or  countiy-rock,)  while 
d  Sucker  Flat  it  was  within  a  rim  of  the  bed-rock  of  the  channel, 
acker  Flat,  as  the  surface  was  worked  off  and  the  gravel  in  the 
I  was  exposed,  it  soon  became  evident  to  Mr.  Pierce  that  more 
sive  preparations  were  required.  The  main  beds  of  gravel  here 
harder  and  required  longer  flumes  in  order  to  extract  the  gold, 
im-rock,  showing  on  both  sides,  was  lowest  on  tho  side  toward 
aba,  where  a  dumping-space  of  300  vertical  feet  between  it  and  the 
afforded  much  better  hydraulic-mining  facilities  than  Big  Ravine,  at 
actoo.  All  that  portion  of  the  gravel  above  the  edges  of  the  rim- 
(denominated  '^  top-gravel,")  was  worked  through  flumes  intersect- 
le rim  by  short  bedrock  cuts.  As  the  upper  layer  began  to  be 
^d  out,  shafts  were  sunk,  and  the  fact  was  developed  that  a  large 
of  the  famous  <^blue  gravel"  lay  in  the  old  channel  between  the- 
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•''rims  of  Sucker  Flat  and  Smartville.  It  also  became  eviden 
"srder  to  work  this  lower  lead  and  to  extract  the  gold,  a  tanne 
Tttff,  through  the  rim  at  sufficient  depth  to  allow  the  gravel  at 
toni  <tf  J:he  ancient  channel  to  be  run  off. 

The  Blue  Gravel  Company  was  the  first  to  run  such  a  tun 
feet  in  length.  It  was  commenced  in  1855  and  finished  in  1804. 
a  large  part  of  this  time  work  was  suspended  for  lack  of  fu 
soon  as  this  tunnel  was  completed  the  mine  yielded  very  larg 
joining  mine-holders  were  stimulated  to  run  similar  tunnels 
westward,  the  Pittsburgh,  as  now  consolidated,  owning  ab 
feet  on  the  channel;  next  the  Bose  Bar,  owning  2,000  feet; 
Pactolus,  owning  1,000  feet,  have  since  completed  deep  bed-rocl 
To  the  eastward,  the  Blue  Point,  owning  about  1,100  feet ;  tl 
ville  Consolidated,  owning  1,200  feet,  and  lastly,  the  Enterpris 
1,300  feet,  have  all  run  long  and  costly  bed-rock  tunnels.  TI 
channels  pass  through  the  hills  to  Mooney  Flat,  where  is  in  pn 
last  and  perhaps  the  most  important  of  these  bedrock  tunn 
takings,  the  Mooney  Flat  tunnel. 

The  Blue  Gravel  claim  is  one  of  the  most  famous  gravel-clai 
State.  It  was  incorporated  by  Mr.  McGaamry  and  others  in  II 
company  commenced  running  a  tunnel  the  same  year,  an  um 
which  was  regarded  by  most  of  the  miners  as  hazardous,  but  witl 
hopeful  anticipations  by  the  men  who  incorporated  it,  and  wl 
certained  by  the  sinking  of  shafts  that  there  was  a  heavy  c 
'^bluA  gravel'' below  the  cuts,  on  the  rim-rock.  The  total 
$80,000,  all  of  which,  except  $10,000,  was  paid .  from  the  proi 
upper  lead,  worked  through  a  deep- cut,  and  a  short  tunnel  of  i 
feet  still  higher  on  the  rim-rock.  Through  this  short  tunnel 
acres  of  ground  were  worked  off  to  a  depth  of  80  feet.  The  fi 
up  of  the  claim  through  the  first  1,400-foot  tunnel  cleared  off  i 
debtedness  of  the  company,  under  which  it  had  staggered  for  n 
In  May,  1864,  the  first  dividend  was  declared.  The  head  of  w 
narily  used  was  500  inches.  Between  this  time  and  January, 
sum  of  $643,000  was  disbursed  in  dividends. 

During  the  year  1868  it  became  evident  that  part  of  the  L 
above  the  1,400-foot  tunnel  was  nearly  exhausted,  and  that  i 
a  still  lower  stratum  of  gravel  which  could  not  be  worked  thr 
tunneU  Accordingly  the  company  stopped  declaring  divid 
began  another  tunnel  65  feet  lower.  Work  was  vigorously  p 
on  this  tunnel,  and  it  was  finished  in  July,  1872,  at  a  cost  oJ 
During  its  construction  the  company  worked  the  banks  of  th 
river  southward  of  the  main  channel.  The  flume  for  the  1,400 
nelj  through  which  this  outside  bank  has  been  washed,  being 
mam  channel,  it  was  not  abandoned  until  February  of  the  pret 
(1874.)  At  the  present  time  the  Blue  Gravel  Company  ie 
through  the  lower  tunnel,  using  a  head  of  800  inches  of  wa 
claim  is  now  so  well  opened  that  there  need  be  no  more  delays 
the  ground  left  on  both  the  upper  and  lower  leads  will  be  w 
While  it  is  not  expected  that  any  large  dividend  will  be  decla 
the  beds  of  gravel  left  standing  south  of  the  main  lead,  yet 
always  pay  more  than  water-expenses,  and  the  lower  lead  will 
profitable  until  it  is  worked  out. 

After  the  Blue  Gravel  Company  had  declared  several  hundred 
dollars  in  dividends,  the  Blue  Poinc  Company  began  a  tunnel ! 
long,  which  was  finished  in  three  or  four  years  by  working  B.b 
end  and  from  two  shafts  at  the  same  time.    This  tnnnel  cost 
or  $63  per  foot.    It  was  finished  in  1872 ;  and  since  then  the  B 
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CompaDj  has  ran  off  the  lower  lead  aboat  3^  acres  of  gravel  of  an  aver- 
age depth  of  60  feet,  equivalent  to  320,0^  cubic  yards,  from  which 
$210,000  of  profit  has  been  divided  in  two  years. 

The  productiveness  of  this  tegion  in  gold  from  the  hydraulic  mines  of 
hill  gravel  of  Yuba  Basin  has  been  greater  than  that  of  any  other  min- 
ing region  of  California.  The  country  extending  from  Timbuctoo  to 
Mooney  Flat  (three  miles)  is  generally  conceded  to  have  been  the  richest 
in  actual  returns  from  hill-gravels,  not  only  on  the  Yuba,  but  of  all 
hydraulic-mining  districts  in  California  up  to  the  present  time. 

The  placer-mining  of  1849,  which  was  confined  to  the  present-river 
beds,  lasted  but  a  few  years  before  the  entire  population  had  trans- 
ferred its  sphere  of  operations  to  the  hill-gravels  or  deep  placers,  the 
sources  which  had  enriched  the  fabulous  *'  bars." 

Messrs.  Pierce  and  McOanny,  of  the  Excelsior  Mining  and  Water 
Company,  of  Smartville,  have  kindly  placed  at  my  disposal  an  able 
and  comprehensive  report  on  this  region  by  Mr.  Amos  Bowman,  from 
which  I  make  the  following  extracts : 

The  miniDg-properties  of  Sucker  Flat  and  Timbnctoo  are  eitnated  at  the  aDcient 
deboDcbnre  of  the  Pliocene  Tnba  River  into  what  is  now  the  Sacramento  Valley — the 
modern  Yuba  Biver  being  one  of  the  principal  affluents,  from  the  western  slope  of  the 
Sierra  Nevadas,  of  the  Sacramento  River,  which  drains  the  great  valley  of  Northern 
California.  The  Pliocene  Sea,  as  traced  by  the  State  geological  §nrvey,  left  its  marks 
on  the  hills  below  the  gravel-ridges,  at  Swiss  Bar  Knot,  a  point  two  hundred  miles 
^m  and  400  feet  above  the  Pacino  Ocean. 

The  property  of  the  Excelsior  Water  and  Mining  Company  consists  of  water-rights, 
itches,  mines,  lands,  and  appurtenant  property,  as  follows :  About  one  hundred  and 
ten  miles  of  ditches,  of  which  about  sixty  miles  are  in  use.  The  whole  mining-district 
extending  from  Nevada  City  to  Sacramento  VaUey,  and  bounded  by  the«  x  uba  and 
Bm  Rivers,  is  supplied  with  water  by  the  ditches  of  this  company.  The  expense  of 
taking  care  of  the  ditches  is  very  light  compared  with  ditches  located  higher  in  the 
mountains,  for  the  reason  that  the  ground  at  this  lower  altitude  rarely  freezes  and  no 
i^w  lies  in  winter.  As  no  fluming  is  requisite  from  Deer  Creek  to  SmartviUe,  the 
i^ks  of  the  ditches  have  settled,  and  in  the  process  of  time  become  covered  by  a  per- 
manent growth  of  grass  and  bushes,  so  that  a  serious  break,  even  during  the  severest 
etorms,  is  almost  an  impossibility. 

The  South  Tuba  ditch  is  thirty-five  miles  long,  conveying  water  from  the  South 

i     Taba  Biver  to  the  mining-region  of  Smartville  and  the  foot-hills  of  the  Sacramento 

j     JftUey.    Size :  8  feet  wide  on  top,  4  feet  on  the  bottom,  and  4  feet  deep.    The  Booyer 

I     ^^^h,  fifteen  miles  in  length,  conveys  water  from  Deer  Creek  to  the  same  locality.    It 

hae  nearly  the  same  dimensions  as  the  South  Tuba  ditch. 

The  water  sold  by  the  Excelsior  Canal  Company  is  obtained,  however,  not  only  from 
^Qe  South  Tuba  River  and  Deer  Creek,  (a  tributary  of  the  Tuba,)  but  from  Squirrel 
Creek,  a  tributary  of  Deer  Creek. 

The  grade  of  the  ditches  is  10  feet  to  the  mile.  The  general  depth  of  the  fluming- 
corrent  is  2|  feet.  The  South  Tuba  ditch  is  carried  across  Deer  Creek  at  a  narrow 
^on  by  a  wire  suspension-flume,  and  across  Squirrel  Creek  by  a  truss-flume,  with  a 
^pan  of  60  feet,  both  being  out  of  all  danger  from  the  highest  freshets  known.  The 
lenjjrth  of  this  ditch,  from  Deer  Creek  to  Smartville,  is  about  twelve  miles. 

The  South  Tnba  ditch  runs  a  continuous  stream  of  1,200  inches,  miner's  measure,* 
and  ]}y  aid  of  the  large  reservoir  near  Smartville,  to  hold  the  water  at  night,  it 
^ords  a  salable  quantity  of  2,800  inches  per  day  of  ten  hours. 

As  early  as  the  spring  of  1852  ditches  had  been  dug  to  run  water  to  Rough  and  Ready, 
Newtown,  and  Smartville  and  vicinity  by  difierent  companies.  All  of  these  water 
f>gbt8  and  ditches  are  now  owned  by  the  Excelsior  Canal  Company.  The  capacity  of 
these  ditches  is  about  equal  to  that  of  the  South  Tuba  ditch  for  supplying  water  at 
Timbnctoo  and  Smartville,  and  a  reservoir  is  attached  sufficiently  large  to  hold  the 
I  water  running  at  night.  The  above  ditches,  taken  together,  were  estimated  in  1868  to 
I  sopply  5,000  miner's  inches  for  eight  months  in  the  year,  3,500  inches  for  two  months, 
I  and  3,000  inches  for  the  remaining  two  months  in  tne  year.  The  water  can  all  be  sold 
I  at  10  cents  per  inch.  At  the  present  time  the  ditches  supply  5,000  inches  a  day  during 
ax  months,  4,000  inches  during  one  month,  and  3,000  inches  during  five  months ;  or  an 

*  The  most  common  miner's  inch  is  measured  under  a  pressure  of  6  inches,  but  the 

>    miner's  inch  aa  here  measured  is  the  amount  of  water  an  inch  square  will  aischarge 

nnder  a  pressure  of  10  inches.    The  usual  '*  head"  of  water  sold  to  any  one  companv Is 

500  inchesy  which  are  measured  in  a  box  having  an  aperture  at  the  disoharge-end  of 

4  X  tSS  iocbea,  niider  a  preesure  of  9  inches  from  the  center  of  discharge. 
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Wkversm  of  over  4,000  inches  a  day  daring  the  year.  The  first  cost  of  the  aboTe-mc 
tioned  dilohes  was  over  ^00,000. 

Pipe, — Between  SmartviUe  and  Timbnctoo  the  company  has  about  6,000  feet  of  ir 
pipe  (made  of  boiler-iron)  40  inches  in  diameter,  and  2,500  feet  of  20-inch  pipe^  also 
Dotler-iron,  all  of  which  is  coated  with  asphaltum.  Smaller  lengths  of  pipe,  t 
numerons  to  mention,  are  scattered  all  over  the  mining-banks.  The  cost  of  the  lai 
main  iron  pipe  was  $40,000. 

Dams  and  rMerrotrt.-^The  bank  or  dam  of  the  main  or  Union  reservoir  is  700  fi 
long,  30  feet  deep  in  the  middle,  5  feet  wide  on  top,  and  100  feet  wide  at  the  bott^ 
and  lined  with  a  riprap  stone  widl.  The  Boyer  and  a  dozen  other  smaller  reserve 
scattered  over  the  country,  and  owned,  bat  rarely  ased,  bv  the  company,  are  simila 
constracted.  The  principal  dams,  namely,  those  in  the  oeds  of  the  Sonth  Yaba  a 
of  Deer  Creek,  are  of  timbered  framing  bolted  firmly  into  the  bed-rock  and  loac 
with  stone  rubble. 

The  permanent  improvements  made  by  the  Excelsior  Canal  and  Mining  Compa 
amount  in  cost  to  more  than  $1,000,000,  Messrs.  Pierce  and  McGanny  bavins  spent  : 
repairs  alone  over  $100,000  since  1869.  The  mines  purchased  by  them,  inclading  t 
Kentuck,  Pennsylvania,  Greenhorn,  Live  Yankee,  SmartviUe  Consolidated,  Hose's  K 
&o,,  cost  $200,000  to  $300,000,  exclusive  of  the  improvements  mentioned. 

In  the  history  of  this  district,  the  Blue  Gravel  Company,  the  parent  of  the  prese 
water  company,  was  the  first  to  reoogniee  the  situation  by  running  the  necessary  dee 
bed-rock  tunnels  and  thereupon  working  on  the  wholesale  hydraulic  scale. 

'  Yield  of  gold. — ^The  vield  of  gold  from  uie  ancient  rivers  may  be  subdivided  under  fo; 
heads:  1.  From  the  bed  of  the  present  Yuba  River,  adjacent  to  its  intersection  wi 
the  ancient  river.  Wherever  the  present-river  system  intersected  the  ancient  systei 
the  bars  yielded  their  greatest  product.  2.  From  the  creeks  and  ravines  tributary 
the  present-river  system,  leading  to  and  intersecting  the  ancient-river  hills.  3.  Iro 
surfacing  to  a  depth  of  from  1  to  5  feet  over  the  gravel-hills.  4.  From  the  dai 
placers  or  hill-gravels  of  the  Lower  Pliocene  Yuba,  by  the  process  of  hydraulic  minis 

The  result  in  general  of  the  deep  operations  to  which  river,  ravine,  and  surface  mi 
ing  were  obviously  only  introductory  may  be  summed  up  in  the  brief  statement  tb 
everything  of  that  kind  in  this  district  has  paid  dividends. 

Tl^e  aggregate  yield  Of  the  hill  or  deep-placer  mines  between  Timbuctoo  and  Moom 
Flat  is  generally  estimated  at  from  eight  to  ten  million  dollars  in  twenty  yean 
mining.  Mr.  Carpenter,  one  of  the  oldest  and  best-informed  miners,  estimates  th 
about  one-third  of  the  gravel  originally  in  place  has  been  moved  to  produce  this  son 

Before  the  Blue  Gravel  Company  commenced  work,  there  were  several  million  dolli 
of  ^old  taken  out  at  Timbuctoo.  The  Blue  Gravel  Company  had  taken  out  $1,700,0( 
This  is  shown  by  the  books,  bullion-receipts,  and  vouchers  of  the  company  since  t 
present  management  had  control  of  it.  About  $100,000  was  taken  out  before  that  tin 
A  very  large  portion  of  the  ground — from  one-fourth  to  one-half— yielded,  according 
the  detailed  statements  given  of  particular  mines,  50  cents  per  cubic  yard.  The  bl 
gravel  of  the  deeper  portion  of  the  channel  has  yielded  here  and  elsewhere,  in  place 
upwards  of  $3  per  cubic  yard  by  crushing  in  cement-mills.  At  French  Corral  the  a 
of  crushing  in  mills  was  $1.10  per  cubic  yard  out  of  a  yield  of  $3.50,  leaving  a  net  pro 
of  $2.40  per  cubic  yard,  (Eddy.)  Similar  results  were  obtained  in  the  Babb  cement-mi 
but  not  for  any  extensive  body  of  CTound.  The  average  yi^d  of  the  gravel-banks  ci 
not  be  correctly  arrived  at  for  business  purposes,  except  by  working-tests  made 
large  masses  of  ground. 

Even  locally  on  tiie  channel  the  average  richness  varies  when  taken  on  1 
same  level.  The  basis  of  the  yield  of  the  Michigan,  given  below,  as  estimated 
Mr.  McAllis^  was  about  the  average  of  thegravel  lying  north  of  Independence II 
and  west  or  the  end  of  the  pipe  near  Sand  Eull.  To  the  north  and  west  of  that  poi 
the  ground  was  not  so  rich ;  it  may  be  estimated  at  half  the  average  yield  of  the  mt 
igan.  This  general  estimate  holds  good  from  the  surface  to  the  l^ttom  of  the  grav 
General  averages  easterly  of  Independence  Hill  are  given  in  connection  with  the  y'u 
of  the  Bose's  Bar  mines. 

Biver  and  bar  mining. — Mr.  Jeffries  states  that  at  Rose's  Bar,  in  the  summer  of  18 
there  were  two  or  three  large  companies,  the  Excelsior,  the  Patch,  and  the  Go  £a 
At  Lander's  Bar,  there  were  the  Go  Easy,  the  Ohio,  the  National,  the  Irish  Wing-Da 
and  three  or  four  others,  employing  forty  or  fifty  men  each.  At  Cordeway  Bar,  at  B 
ton's  Bar,  and  at  Park's  Bar  similar  operations  were  in  progress.  The  bars  at  th 
places  paid  very  richly,  being  mined  at  low  water.  At  Park's  Bar  the  pay-grou 
was  three  hundred  yards  wide.  The  Ohio  Company  took  out  $100,000  per  season, 
two  or  three  seasons.  The  bar-gravel  contained  sometimes  $100  to  the  pan  in  so 
gold.   The  claims  were  100  feet  by  300  feet. 

On  the  bars  there  were  usually  employed  five  or  six  men  to  one  quicksilver-machin 
two  getting  dirt  and  three  running  it.  It  was  3  feet  deep  from  the  bar  to  the  b 
rock.  They  took  out  40  ounces  of  amalgam  a  day  to  the  machine ;  value,  at  $10  to 
ounce,  $400  per  d^.  The  average  yield  of  all  the  bar  companies  was  about  20  can 
a  day.    At  Rose's  Bar  there  were  three  different  companies.    Some  individuals  (Lyn 
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Eioff  and  Joe  Taylor  are  mentioned)  made  $30,000  a  season.  A  man  with  a  rocker 
woiud  make  $1,000  to  $1,500  per  season.  NamerooB  companies  made  $75,000  a  season 
in  tbe  rivers. 

Rmn^^minimg, — ^At  the  month  of  Babb  Eavine,  near  Timbnctoo,  the  yield  nsed  to  be 
$100  per  day  to  the  man. 

Id  Timbnctoo  Ravine,  (Big  Ravine,)  Mr.  McAllis,  the  owner  since  1859,  estimates  that 
the  amonnt  taken  ont  np  to  1869,  below  the  bridge  where  the  Marysville  road  crossed 
tbe  ravine,  was  $400,000.  Above  the  bridge,  the  distance  is  twice  as  great  along  the 
gnvel-deposity  and  probably  abont  $200,000  was  taken  oat  in  the  same  time.  Between 
l^and  1869,  Mr.  McAllis  himself  took  oat  $200,000  of  the  $400,000  mentioned  above, 
vhich  shonld,  however,  be  credited  rather  to  the  hill  from  which  the  material  was 
dumped  into  the  ravine. 

Mr.  Carpenter,  for  many  years  secretary  of  the  Excelsior  Water  Company,  says  that 
(10  was  the  wages  in  1849  and  1850.  There  were  twenty  men  at  Timbnctoo,  wBo  made 
tQ  average  total  of  $400  a  day  withoat  any  proper  mining-facilities  in  water  or  slnices. 
He  estimated  $20,000  as  the  yield  of  the  ravines,  d^c,  at  Timbnctoo  for  the  winter  of 
1849<-^50.  Mining  on  a  large  scale  only  began  when  the  water  was  introdnced  in  1852. 
Mr.  Carpenter  estimates  tne  yield  of  185iP51  as  not  largely  in  advance  of  the  first 
rioter.    From  1851  to  1853,  in  the  Rabb  Ravine,  I  have  no  estimate. 

Between  8and  Hill  and  Sqnaw  Creek,  on  the  north  side  of  the  channel,  are  namer- 
008  ravines  which  yielded  richly.  On  the  Cement  Mine  Ravine,  Andrew  Morrison  nsed 
to  make  $200  a  day ;  and  two  onnces  a  day  to  the  man  was  very  common.  The  Penn- 
sylvaoia  and  the  Ridge  Ravines  did  not  pay  mnch.  Probably  the  total  yield  of  the 
Cement  Ravine  was  $10,000.  8qnaw  Creek  was  the  first  ravine  of  importance  draining 
porth  and  lying  east  of  Sand  Hill.  The  dist^&nce  mined  on  it  was  half  a  mile,  thongh 
it  cat  into  channel-gravel  for  only  a  few  hundred  feet.  Mr.  Carpenter  says  that  on 
Squaw  Creek  and  Sncker  Flat  Ravines  in  1852, 1853,  and  1854  there  were  seventy-five 
iD«D  employed — abont  twenty-five  men  on  Sqnaw  Creek  and  fifty  men  in  Sncker  Flat— 
the  nnmber  being  abont  the  same  for  three  winters.  Thev  nsed  the  rockers  and  qnick- 
siher-machine.  Prior  to  1851  they  had  only  rockers  and  '*  toms."  They  averaged  from 
|30  a  day  npward.    It  was  not  till  after  18o4  that  ditch-water  was  bronght  in. 

Mr.  Jefiries  says  that  in  1851  and  1852  Sqnaw  Creek  Ravine  wi^  mined,  together  with 
iboQt  66  feet  on  each  side.  There  were  five  or  six  slnices  in  it,  and  five  men  to  the 
•luee,  making  thirty  men  in  all.  On  the  banks  there  were  abont  one  handred  men  en- 
^ged  in  dritting,  catting  pillars,  and  andermining  withoat  any  pressore  of  water, 
^ey  earned  from  $12  to  $15  a  day,  sometimes  $40.  ^e  snrface-mming  was  only  spade- 
^p.  The  sags  in  the  hill  were  the  richest  places.  According  to  Mr.  Jeffries,  on 
aqoaw  Creek  the  companies  made  rnns  of  eighteen  days,  in  which  three  or  fonr  men 
^oally  netted  from  $5,000  to  $6,000.  ISucker  Flat  Ravine  was  abont  eqaal  in  yield  to 
Squaw  Creek. 

BUl^urface  mining, — Mr.  McAllis  says  it  was  common  for  miners  engaged  in  surface- 
^ing  anywhere  over  Independence  Hill  or  Sand  Hill  to  make  from  $50  to  $100  a  day 
^  the  hand.  Nine-tenths  of  the  area  of  the  gravel-conntry  below  Sqnaw  Creek 
wa«  « surfaced.''  Mr.  McAllis  estimates  that  $10  a  day  to  the  man  would  be  low 
^iMHigh  as  the  average  yield  in  ^^  surfacing,"  and  that  $15  a  day  would  be  more  nearly 
cornet.  Miners  engaged  in  this  kind  of  work  always  had  plenty  of  money ;  some  of 
I  them  made  $30,000  or  $40,000,  and  then  went  away.  Taking  the  year  1855  as  an  aver- 
^  for  the  region  below  Squaw  Creek,  there  were  engaged  in  surfacing  twenty  men, 
^ho  worked  half  of  the  time  through  the  year.  Estimating  the  average  yield  per  man 
't  only  $8  per  day  from  1850  to  18B0,  the  gold  taken  out  by  these  men  would  amount 

^^ttp-placer  mifttna.— Beginning  at  the  west  end  of  the  district,  the  Hay  will,  the  War- 
^  or  Bullard,  and  the  Davis  mines  together  yielded  $200,000  to  $250,000.  The  Bur- 
{^yoe,  the  Gallagher,  and  the  Chase  yielded  together  $70,000.  The  Antone  yielded 
|^)0()O.  The  b^-rock  of  all  these  claims  has  been  worked  over  three  or  four  times. 
^  Union  yielded  $259,585.  This  mine  had  a  frontaee  on  the  channel  of  300  feet. 
^  Michigan,  with  the  same  dimensions,  yielded  at  tne  rate  of  50  cents  per  cubic 
M,  and  the  total  yield  was  $350,000.  The  Hyde  claim  yielded  $90,000,  and  the  Babb 
«Uim  $270,000. 

A  group  of  mines,  known  as  the  Live  Yankee,  the  Plam,  the  Savage,  the  Marpile,  and 
the  Marllove,  were  very  productive.    In  these  the  lower  "  lead "  has  not  yet  been 
f    forked.    Dividends  were  paid  from  the  working  of  the  upper  lead.    The  ground  now 
owned  by  the  Pactolus  Company  has  yielded  $300,000. 

The  Rose's  Bar  Consolidated  embraces  a  large  number  of  separately-worked  and 
originally  independent  mines,  the  yield  of  whicn  can  be  arrived  at  as  a  whole,  pretty 
nearly,  by  a  comparison  with  that  of  the  Boston  Company,  worked  by  Joseph  Taylor, 
ind  centrally  situated. 

The  Rose's  Bar  Company  is  at  present  nsing  800  inches  of  water  and  employing  six 
men,  at  a  coat  of  $140  a  day,  and  producing  from  $200  to  $250  a  day,  leaving  a  net  profit 
of  $50  to  $100  a  day.  This  ground  is  worked  solely  for  the  purpose  of  getting  at  the 
)ow«r  lead,  and  is  the  poorest  groond  that  has  been  worked  in  this  district,  yielding 
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at  the  imte  of  from  8  to  10  cents  per  cnbio  yard.    The  yield  of  the  ground  from  186! 
1873  waft  $256,147.    The  Cement  Company,  a4joining,  yielded,  up  to  1869,  $200,000. 

The  Boston  Company  took  out  $90,000  from  an  area  of  300  feet  square,  the  heigh 
the  bank  being  40  feet  in  front  and  130  feet  in  the  hill,  or  an  average  of  70  £eet,  mali 
38|  cents  per  cnbio  yard.    The  expenses  were  about  half  the  yield. 

The  above  instances  will  suffice  to  show  the  average  yield  of  ground  worked  by 
hydraulic  method.  It  would  be  useless  to  give  details  of  all  the  companies  work 
tills  ground  for  the  past  ten'years.  We  will  notice,  however,  some  of  the  principal  o] 

The  total  yield  of  the  Blue  Gravel  since  its  incorporation  is  $1,560,000,  oi  which  u 
than  $1,000,000  has  been  i>rofit. 

The  Blue  Point  mine  paid  since  the  completion  of  the  new  tunnel,  within  eight 
months,  according  to  the  statement  of  Mr,  McGanny,  one  of  the  stockholders,^!, 
in  dividends  to  one-seventh  of  the  property.  There  were  seven  clean-ups.  amonnt 
in  all  td  $374,000.  The  mine  has  been  worked  since  1854.  The  total  yield  from 
surface  down,  according  to  Mr.  McGranny's  estimate,  was  about  $90,000.  A  portioi 
this  mine  has  been  worked  to  the  bed-rock.  The  expenses  have  been  unusually  la 
— estimated  at  about  three-quarters  of  the  total  yield. 

The  Smartville  Consolidated,  being  the  last  mine  worked  on  the  channel, 
yielded  since  1869,  according  to  Mr.  McGanny,  the  representative  of  half  the  stc 
dividends  as  follows:  In  1869,  $16,000;  in  1870,  $36,000;  in  1871,  $15,500;  in  U 
$16,000;  total,  $83,500.  From  January  1,  1869,  to  March  12, 1870,  the  total  yield, 
cording  to  Mr.  McGanny,  was  $131,000  in  four  clean-ups,  of  $11,000,  $30^000,  $41,4 
and  $49,000.    The  expenses  were  about  $37,000. 

Accoi^ing  to  Mr.  Carpenter,  the  total  yield  of  the  Smartville  since  the  consolidal 
was  about  $300,000,  and  prior  to  ^hat,  while  owned  by  Peterson  and  others,  ab 
$100,000;  making  a  total  of  $400,000. 

Mr.  Thurston  estimates  that  ordinarily  about  two-fifths  of  the  yield  in  this  poH 
of  the  channel  goes  to  dividends,  as  everything  is  in  favorable  condition  for  hydra 
operations.  In  the  Blue  Gravel  the  expenses  were  about  45  per  cent.,  though  oftei 
twenty  days'  run  $50,000  was  taken  out,  at  a  cost  of  only  $10,000,  after  the  mine  '. 
been  opened. 

At  Mooney  Flat  the  yield  from  the  hill  gravels  was,  according  to  Mr.  Middleton 
others,  about  $16,000. 

Extmt  of  ground, — ^The  avera{<e  of  the  Excelsior  Company's  mining-ground,  lyioj 
eight  separate  bodies,  is  approximately  as  follows : 

Ac 

1.  The  Blue  Gravel  mine 

2.  The  Rose's  Bar  mine 

3.  Essner,  Greenhorn,  and  Live  Yankee 

4.  Pennsylvania,  Michigan,  &c 

5.  King  claims 

6.  Smartville  Consolidated,  (half  of  30  acres) 

7.  Enterprise,  (^  of  18f  acres) 

a  MooneyFlat,(f  of  1»9  acres) I 

Total 35 

The  company  also  owns  interests  in  various  claims  at  Timbnctoo,  Smartville,  a 
Sucker  Flat,  and  several  valuable  tailing-rights,  together  with  the  appurtenant  ti 
nels,  flumes,  reservoirs,  ditches,  and  other  accessaries  of  mining,  and  660  acres  of  ag 
cultural  lands,  with  buildings,  offices,  &.C. 

Gravel  removed  and  left  atanding,  correaponding  to  value, — ^Tbe  general  estimate 
gravel  removed  and  left  standing  bears  the  relation  of  1  to  3.  Touching  the  gron 
owned  or  partially  owned  bv  the  Excelsior  Company,  a  preliminary  estimate  furuisl 
the  following  proportions  oi  workable  ground  remaining : 


Claim. 


1.  Blue  Gravel 

2.  Rose's  Bar 

3.  Essner,  Greenhorn,  and  Live  Yankee 

4.  Pennsylvania,  Michigan,  &c 

5.  King 

6.  Smi^ville  Consolidated 

7.  Enterprise 

8.  MoDuey  Flat 


Original 
area. 


Area 
remainin 
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Pieart'  nm  omdpro^fMe  yiM. — ^The  period  of  run  reqniBite  for  the  waler  to  remove 
the  gpftvel  at  hiuod  or  owned  by  the  oompanyi  takine  the  past  teo  years  as  the  rate  of 
^aahing^caDDot  be  less  than  fifty  years.  The  rate  of  washing  is  9,500  cobic  yards  per 
day  to  SOO  inches  of  water.  As  both  Messrs.  MoAllis  and  O'Brien  move  gravel  (of 
very  different  degrees  of  hardness)  at  the  rate  oi  2,000  to  3,000  onbio  yards  per  day  of 
ten  hoars,  an  average  ten  hoars'  execution  can  be  set  at  2,000  cubic  yards  with  safety. 
Five  days  will  move  a  cubic  or  solid  chain,  (1  chain  deep,)  or  10,000  cubic  yards. 
Taking  as  a  moderate  average  ditch-delivery  at  4,000  inches,  or  5  heads  like  the  above, 
the  execution  to  the  above  is  at  the  rate  of  1  cubic  chain  or  10,000  cubic  yards  per 
day ;  in  a  ten  days'  run  an  acre,  one  chain  deep,  or  100,000  cubic  yards. 

Taking  the  moderate  average  of  2,000  cubic  yards  of  gravel  per  day  of  ten  hours  as 
moved  by  300  inches  of  water,  Are  days  would  move  10,000  cubic  yards  or  a  cubic  or 
solid  chain  one  chain  deep. 

The  total  ground  originally  in  place  between  Timbuctoo  and  Mooney  Flat  comprised 
126,000,000  cubic  yards. 

Amount  removed  25,000,000  cubic  yards,  yielding,  as  shown  by  known  returns, 
S^.000,000. 

Probable  amount  thus  accounted  for,  at  least  $4,000,000. 

At  $6,000,000,  (the  known  yield,)  the  rate  of  yield  per  cubic  yard  would  be  24  cents. 

To  apply  this  to  the  100,000,000  cubic  yards  of  gravel  remaining  might  give  too 
fmvorable  a  promise,  in  view  of  the  fdBbt  that  much  of  the  Mooney  Fukt  Hill  gravel  is 
liigher  relatively  than  was  the  bulk  of  the  foregoing. 

The  report  oonolades  as  follows : 

It  would  be  futile  to  calculate  how  near  the  theoretical  times  of  running  off  this 
Sfs^el  it  would  be  possible  to  arrive  at,  even  by  the  most  energetic  management,  in  a 
^iatrict  which  has  been  opened  up  for  advantageous  working  Tike  this  oue.  Certain 
it  u  tbat  the  clean-ups  and  other  necessaiy  interruptions  would  extend  the  time  of 
nooning  off  to  three  or  four  times  the  ten  thousand  davs. 

The  shortest  possible  time,  then,  in  which  it  would  be  possible  to  take  out  the 
^12.000,000  to  $30,000,000  remaining  would  be  from  nine  to  twelve  years.  How  much 
ia  to  be  done  within  that  time  will  depend  entirely  upon  the  policy  and  management 
^f  the  company  in  charge  of  this  property. 

I  should  add  that  the  foregoing  extracts  have  been  condensed,  by 
^missicms  and  by  running  difiereut  parts  together,  in  such  a  way  that 
^bile  the  sense  is  (I  believe)  correctly  given,  the  author  of  the  report  is 
^ot  strictly  responsible  for  it  in  this  form.  Some  farther  statements  of 
^^^^cent  date  may  be  here  appended  relative  to  the  operations  of  the 
year  1874. 

Boring  the  past  season  all  the  mining-lands  of  Mooney  Flat  have  been 
^^solidated  into  oue  company,  known  as  the  Deer  Greek  Mining  (Tom- 
Uaiiy.  The  whole  tract  embraces  nearly  500  acres,  ranging  in  deptli 
(from  bed-rock  to  surface)  from  70  feet  to  550  feet,  the  latter  being  the 
^th  at  the- summit  of  the  hill  dividing  Mooney  Flat  and  Sucker  Flat. 
Inuring  the  summer  several  shafts  were  sunk,  which  are  said  to  show 
the  gravel  to  be  of  the  same  kind  and  quality  as  that  of  Sucker  Flat 
^<i  Smartville,  worked  for  many  years  past  with  such  marked  success. 

The  Deer  Greek  Mining  Gompany,  having  secured  this  range  of  gold- 
^^^aring  gravel,  is  now  engaged  in  running  a  bed-rock  tunnel  for  the 
Purpose  of  opening  this  gravel  range.  The  tunnel  is  to  be  constructed 
^.  as  to  permit  a  flume  5  or  6  feet  in  width  to  be  placed  in  it,  which 
^U  require  some  1,500  inches  of  water  under  a  ten-inch  pressure  to 
operate  it.  With  a  flume  of  this  description,  on  a  grade  of  6  inches  to 
^  feet,  many  thousand  cubic  yaixls  of  gravel  can  be  washed  in  a  day, 
l^sang  profits  from  gravel  that  has  heretofore  been  considered  worth- 
j^  This  tunnel  is  now  completed  some  800  feet,  at  a  cost  of  about 
^,000.  More  than  two  years  have  been  consumed  in  the  work,  and 
l^ere  are  about  300  feet  of  rock  yet  to  be  tunneled  befope  the  gravel  will 
^leached.    This  is  expected  to  be  accomplished  in  1875. 

Ihe  Blue  Gravel  Gomi>any,  of  Sucker  Flat,  has  been,  during  the  past 
y^,operatiDg  through  its  lower  tunnel,  which  enables  it  to  wqrk  to  the 
bed-ro^  the  anoient-river  channel  that  passes  through  this  vicinity,  yield- 
ing better  retnms  than  the  upper  strata,  which  wei'e  worked  some  years 
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mnoe.  The  bine  gravel  is,  with  one  ezoeption,  the  only  company  which 
hail  worked  this  ancient  channel  to  the  bed-rock,  and  this  company  baA 
worked  only  a  few  hundred  feet  of  it  The  exception  is  the  Union  Com- 
pany, on  the  east,  which  has  jnst  cleaned  ap  a  short  ran  of  thirty  days' 
washing  of  the  lower  strata  to  the  bed-rock,  yielding  $73,000  in  gold 
bars. 

West  from  the  Blae  Gravel  Company  is  the  Bose*s  Bar  Mining  Corn** 
pany,  which  has  been  some  five  years  ranning  a  bed-rock  tonnel,  whict^ 
is  now  nearly  completed.  It  is  ex];>ected  that  the  company  will  be  able 
to  0[>en  its  mine  to  the  bed-rock  daring  the  spring  of  1875.  This  tnnnel 
is  run  on  a  grade  of  6  inches  to  12  feet,  and  will  be  fitted  np  with  a 
flame  capable  of  running  1,200  inches  of  water.  The  appear 'Strata 
were  worked  off  some  years  since,  and  shafts  sunk  for  prospecting  indi- 
cate that  this  mine  will  yield  as  well  as  any  mine  on  the  ancient 
channel. 

West  from  the  Bose's  Bar  Company's  mine  is  that  of  the  Pactolus 
Mining  Company,  which,  in  1873,  completed  a  bed-rock  tannel  1,100 
feet  in  length,  at  a  cost  of  850,000.  During  the  summer  of  1874  it  was 
engaged  in  opening  the  mine  from  the  tnnnel.  The  opening  clean-ap 
realized  about  $800  per  day's  working.  The  company  now  has  pipe*/^ 
and  apparatus  for  washing  down  into  its  pit,  which  give  additional  faciii' 
ties  for  working,  and  will  no  doubt  make  the  returns  much  larger.  It 
uses  800  inches  of  water,  and  there  is  canse  to  regret  now  that  the  flumes 
were  not  made  wide  enough  to  run  one-third  more  water. 

BUTTE  COUNTY. 

The  physical  characteristics  of  this  county  have  been  fully  described 
in  former  reports.  The  principal  mining-interest  of  the  county  is  cen- 
tered in  its  extensive  hydraulic  banks,  which  have  been  opened  on  b 
large  scale  near  Cherokee  Flat.  The  Spring  Valley  Canal  and  Mining 
Company  is  here  conducting  an  enterprise  second  in  magnitude  to  none 
in  the  State.  This  company  has  acquired,  by  purchase,  10,719  acres  of 
mineral  and  agricultural  land,  at  a  cost  of  8240,527,  together  with  vala- 
ablo  water-rights,  and  has  expended,  in  the  necessary  flumes,  ditcheSi 
and  reservoirs,  to  utilize  the  water-privileges,  over  $1,000,000.  Tbe 
assets  of  this  company  at  date  of  their  annual  meeting,  Julv  187-^9 
amounted  to  $4,:544,49(),  and  the  actual  liabilities  to  $143,889.  The  com- 
pany disbursed  during  the  fiscal  year  $150,000  in  dividends.  Tb^ 
average  depth  of  pay-gravel  in  the  company's  ground  is  300  feet,  and  i^ 
will  require  from  twenty  to  thirty  years  of  hydraulic  washing  to  accona* 
plish  its  removal. 

During  the  year  there  has  been  constructed  a  continuous  line  of  slnic^ 
3,500  feet  in  length  and  6  feet  in  width.    About  400  feet  of  tunnel  hi** 
been  run.    Tbe  water  used  by  this  company  is  brought  by  two  ditch^^ 
sixty  miles  in  length,  from  Butte  Creek,  and  from  the  headwaters  of  tb® 
West  Branch  of  the  Feather  Kiver.   The  ditches  are  6  feet  wide  at  bo** 
torn  and  8  feet  wide  on  top.    They  are  4  feet  deep,  and  run  a  constJ^^'J 
stream  of  2,200  inches  of  water.    They  have  on  the  line  of  their  dit^^ 
al>out  four  miles  of  iron  pipe  30  inches  in  diameter.    One  section  of  tli^® 
pipe  conducts  the  water  across  the  West  Branch  of  Feather  River.  It  *^ 
laid  in  the  form  of  an  inverted  siphon,  and  has  a  vertical  depression  ^^ 
850  feet.    The  diagram  opposite  page  392  of  my  report  of  1875  will  gi<^ 
an  idea  of  the  position  of  the  pipe.     Tlie  receiving-arm  has  a  hea^  O^ 
180  feet  vertical  pressure.    The  length  of  the  inverted  siphon  is  two  an^ 
a  half  miles,  and  the  pipe  is  30  inches  in  diameter.   There  are  ten  miles  O^ 
sluices,  varying  from  4  to  G  feet  in  width,  and  23  under-currents  from  1^ 
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to  40  feet  iu  width.  For  the  year  ending  July,  1874,  the  8am  of  $476,112 
in  gold  was  washed  out  and  shipped.  They  employed  160  hands  all  the 
year  round,  and  expended  $125,000  during  the  same  time,  of  which 
$S5,534  was  for  labor.  The  quicksilver  alone  used  by  the  company  for 
the  year  cost  $13,309.    For  iron  pipe  they  paid  out  $8,839. 

The  following  statement  of  assets  and  liabilities  and  items  of  cur- 
rent expenses  is  taken  from  the  annual  report  of  the  secretary,  Mr.  L. 
Glass: 

ASSETS  AND  UABIUnES. 

Aaseto: 

Property  account $4,028,811  50 

Banches  purchased $240,527  48 

Bancb  interest  per  CcDtral  Pacific  Railroad 534  08 

Bftoeh expenses,  dam,&c 6,428  44 

Total 247,490  00 

ClaimB purchased 28,308  79 

Permanent  improvement : 

Pennanent  expense  account ', 4,139  09 

Permanent  labor  account 1,718  51 

I      Comowdamof  1873 4,603  09 

!     Ditch  and  pipe  of  1873 4,065  01 

I     I>eweyditch 1,132  35 

f     Iron  pipe 8  809  62 

24,497  65 

Cwhonhand 2,079  23 

Qoicksilver  on  Land 13,309  51 

4,344,496  68 

Liabilities : 

S»ptal8tock $4,000,000  00 

WW  bars $476,112  23 

gtoeraourcea 350  00 

Pound  in  flume 280  00 

Gross  receipts.., $476,742  23 

1^88  current  expense 17,184  47- 

Leas  current  labor 85,534  47 

««8 teaming  account 2,579  38 

I'MB  merchandise  account 14,487  02 

Leas  lumber  account 4,282  45 

leesinterest  account 1,235  21 

Leas  litigant  account 1,810  00 

•     .  127, 113  00 

Balance,  actual  profit 349,629  23 

I^ess  dividends  made 150,000  00 

Residue..-.- 199,629  23 

Total  actual  liabilities 143,869  54 

Balance  on  current  accounts 997  91 

4, 344, 496  68 

Current  expense : 

For  office  expenses,  injured  hands,  traveling  expenses  of 

Miperintendent,  coal-oil,  recording,  repairs  of  pipes,  guns, 

jyoamunition,  surveying,  subscription  to  roads  and  other 

purposes,  crucibles  and  expenses  of  melting-room,  tolls, 

■OAps,  repair  of  wagons,  provisions  for  dicch-hands,  dam- 

■gfw  to  b«)use-]ot8,  and  repair  of  bridges,  aggregate $4, 230  26 

Fm:  bay,  barley,  harness,  and  harness-repairs 1,492  19 

Taxes.. 10,269  25 

Freights,  railroadj  by  team,  and  express  charges,  including 

^oSiban 1,192  77 

Total 1 $17,184  47 
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MercliAndiBe: 

For  Uaok  powder  used  dnriBgl^ey^ar.., $9,367  06 

For  eiant  powder  naed  daring  the  year.... .,,...  1,746  ^ 

For  aril]-8tee1»  bammers,  Dails,  blacKBmith'sBapplies  of  iron, 

ooal,  Ac, J  blasting  wire  and  fuses,  grizzly  bars  and  tools.  3, 373  71 

Total • .•.. $14,487 


31,671 

A  peculiar  feature  in  this  elaim  is  the  fact  that  diamonds  are  foa: 
in  the  washings;  most  of  them,  however,  by  the  primitive  method 
rocking.    One  diamond  worth  $250  was  cut  in  Boston  in  1864,  and  U 
yciir  several  were  tested  in  Amsterdam  and  Paris,  and  pronounced  dL 
monds  of  the  first  water.    Professor  Silliman  has  examined  these  san 
carefully,  and  enumerates  the  mineralogy  of  the  Cherokee  washings 
yielding  gold,  platinum,  iridosmine,  diamonds,  zircon,  topaz,  quartz 
several  varieties,  chromite,  magnetite,  limonite,  rutile,  pyrites,  garne 
epidote,  and  almadine.    One  of  the  diamonds  found  weighed  2|  cara> 

SIEBBA  OOUNTY. 

Sierra  County  is  a  rugged,  mountainous  region,  furrowed  by  de 
cafions  and  gorges  and  cut  down  from  east  to  west  to  great  depths  ) 
the  eroding  influences  of  the  Korth  and  Middle  Yuba  Bivers  and  thi 
numerous  intersecting  tributaries.  The  lowest  portion  of  the  coan 
has  an  altitude  above  sea-level  of  2,000  feet ;  many  of  its  peaks  ai 
ranges  rise  to  heights  varying  from  5,500  to  8,000  feet. 

The  geological  features  are  similar  to  those  of  the  central  miniu, 
region  of  Caliibrnia ;  viz,  on  the  eastern  border,  granite,  forming  ti 
summits  of  the  main  range  of  the  Sierra  Nevadas;  westward,  basalt^ 
lavas  and  volcanic  breccia  overlying  the  slates,  succeeded  by  slates  i 
various  degrees  of  metamorphism  and  belts  of  serpentine  as  we  descea 
toward  the  western  line' of  the  county. 

The  principal  source  of  wealth  of  the  county  is  mining,  which  is  cai 
ried  on  extensively  in  three  branches,  quartz,  hydraulic,  and  ^^  drift 
diggings.  The  river-bars,  once  noted  for  their  great  yield,  are  no' 
nearly  exhausted.  Having  ceased  to  pay  the  demands  of  white  labo 
this  class  of  mining  has  been  abandoned  to  the  patient  and  ploddin 
Chinese,  who  are  still  engaged  on  the  banks  and  bars  of  the  Yuba  i 
washing  ground  which  has  been  worked  three  or  four  times  by  whi 
labor.  Their  system  of  operations  is  to  turn  the  rivers  from  their  bei 
by  means  of  long  flumes  and  run  the  dirt  through  boxes.  By  th 
method  they  are  enabled  to  realize  Chinese  wages — ^from  $1.50  to  i 
per  day — and  sometimes  to  make  a  "  strike  ^  on  ground  overlooked  I 
their  predecessors. 

Quartz-mining  in  this  county  is  prosecuted  on  an  extensive  scale,  i 
will  appear  by  the  returns  of  the  Sierra  Buttes  mine  and  other  mine 
the  statements  of  which  may  be  found  elsewhere  in  this  report. 

Hydraulic  mining  is  carried  on  in  the  westerly  portions  of  the  count 
and  at  points  on  the  Slate  Creek  Basin,  also  at  Brandy  City.  At  thei 
points  the  auriferous  gravel  is  not  deeply  covered  by  the  volcanic  mat 
rial,  which  flowed  over  the  eastern  or  higher  portions  of  the  count 
This  class  of  mining  has  been  fully  described  in  tbe  report  for  1873, 1 
C.  W.  Hendel,  United  States  deputy  mineral  surveyor  for  the  count, 

One  of  the  peculiar  and  interesting  features  of  the  mining-interest  < 
Sierra  County  is  its  ^^  drift-claims."  This  class  of  mines  consists  of  loc 
tions  on  the  ancient-river  beds  covered  by  the  great  volcanic  outpou 
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ing  which  sncceeded  the  Pliocene  period.    The  work  of  extraction  por- 
Boeil  is  by  means  of  tannels,  generally  mn  through  the  side  or  ^^  rim- 
rock  "  at  safflcient  depths  to  tap  and  drain  the  gutter  or  channel.    The 
main  tunnel  is  carried  on  '^  up  stream,"  and  gangways  are  run  toward 
either  bank  or  rim,  the  gravel  being  run  out  by  cars  and  washed  in 
slaice-boxes,  and  the  worked-out  ground  being  allowed  to  cave  and  fill 
up  as  the  main  tunnel,  which  is  securely  protected  by  timbers,  progresses. 
The  method  of  mining  in  drift-claims  is  well  illustrated  by  the  accom- 
panyiog  diagram  of  the  underground  workings  of  the  Bald  Mountain 
Company,  at  Forest  City.    The  depth  of  gravel  which  it  is  found  wiU 
pay  by  this  system  is  from  3  to  5  feet,  including  from  3  to  6  inches  of 
bed-rock,  which  is  picked  down  and  washed  with  the  gravel.    The  lower 
stratum,  including  this  bed-rock,  is  invariably  the  richest. 

Tiiis  branch  of  mining,  formerly  pursued  with  great  success  in  various 
portioDS  of  the  county,  had  of  late  years  fallen  into  decadence,  until  it 
va8  revived,  in  1872  and  1873,  by  the  remarkable  results  following  the 
opening  of  the  Bald  Mountain  claim  of  Forest  City.  Before  the  develop- 
inent  of  the  mine,  in  1872,  Forest  City,  once  a  lively  and  prosperous  town, 
bad  degenerated  into  an  almost  abandoned  mining-camp.  Houses  and 
lots  were  to  be  had  for  the  payment  of  taxes,  and  in  one  instance  a  well- 
fomished  house,  wit^  a  lot  on  which  it  stood,  sold  for  $75.  The  results  of 
tbe  first  clean-up  of  the  Bald  Mountain,  however,  changed,  for  the  time 
^  least,  the  destinies  of  the  town,  and  now  it  has  resumed  all  its  former 
prosperity,  and  given  a  strong  impetus  to  surrounding  camps.  As  the 
Bald  Mountain  may  be  considered  a  representative  claim  of  the  class 
hown  as  drit^diggings,  it  deserves  a  description  in  detail.. 

Three  distinct  and  welldeflued  channels  or  Pliocene  rivers  cross  the 
^nty  in  a  northerly  and  southerly  direction,  and  have  been  cut  by 
tbe  modern  rivers  at  right  angles.  The  principal  rivers  are  the  North 
dod  Middle  Yuba,  their  course  being  east  and  west.  The  bars  of  these 
nvers  and  their  accumulation  of  gold  aredue  to  the  disintegration  of  those 
portions  of  the  ancient  rivers  which  were  crossed  and  eroded  by  them. 
The  two  more  easterly  of  these  channels  have  been  covered  to  great 
<leptb8,  at  some  places  as  much  as  1,000  feet,  by  an  immense  outpouring 
of  volcanic  debris  and  lava.  The  western  channel  is  on  the  border  of 
tbe  lava-flow,  and  is  well  exposed  at.  Brandy  City,  Camptonville,  and 
other  places,  where  hydraulic  mining  has  been  extensively  and  profitably 
Porsned.  It  is  on  the  central  channel,  known  throughout  three  counties 
of  tbe  State  (Placer,  Nevada,  and  Sierra)  as  the  Great  Blue  Lead,  that 
tbe  Bald  Mountain  Company's  ground  is  located. 

The  course  of  this  ancient  river,  supiK)sed  by  many  eminent  geologists 
to  have  been  the  principal  stream  of  the  Pliocene  period,  was  nearly 
^orth  and  south,  on  a  grade  of  fi'om  70  to  100  feet  to  the  mile.  It  has 
been  distinctly  traced  from  Plumas  County,  on  the  north  of  Sierra 
County,  through  Sierra  and  into  Nevada  County,  a  distance  of  twenty- 
^ve  miles.  Its  bed  has  an  altitude  at  Forest  City  of  4,3«50  feet  above 
sealevel,  being  from  1,500  to  1,600  feet  higher  than  the  beds  of  the 
niodem  rivers,  (the  North  and  Middle  Yuba,)  which  have  crossed  it  from 
east  to  west. 

The  principal  places  where  this  channel  has  been  worked  are  Monte 
Ghristo,  City  of  Six,  Rock  Creek,  Forest  City,  Wet  Bavine,  Alleghany, 
Chip's  Flat,  and  Minnesota.  Here  it  has  been  cut  by  the  Middle  Yuba, 
and  makes  its  reappearance  south  of  that  stream  at  Snow  Point,  in 
Nevada  County.  This  ancient  river  has  been  distinctly  followed  at 
many  of  these  points  by  long  connecting-tunnels.  The  workings  of 
Forest  City  and  Alleghany  were  »o  connected  several  years  since,  and 
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it  was  possible  to  enter  a  tunnel  at  Alleghany  and  emerge  at  Forest 
Oity,  a  distance  of  more  than  G,000  feet.  Also  between  Bock  Greek  and 
City  of  SiXy  a  distance  of  one  mile,  similar  underground  connection  was 
made. 

At  Forest  City,  the  principal  claim  up  to  the  period  of  the  develop- 
ment of  the  Bald  Mountain  Company's  ground  was  the  Live  Yankee, 
2,600  feet  in  length  on  the  channel,  most  of  which  is  now  worked  out. 
This  ground  yielded  during  the  nine  years  in  which  active  mining  was 
carri^  on  (from  1855  to  18G3,  inclusive)  the  sum  of  $698,534,  of  which 
$370,166  were  expended  in  opening  the  claim  and  current  mining  ex- 
penses during  the  whole  period  of  the  nine  years,  while  the  dividends 
disbursed  during  the  period  were  $328,368.  For  several  years  there- 
after, and  until  the  ultimate  exhaustion  of  the  company's  ground,  the 
dividends  averaged  $10,000  per  annum.  For  a  period  of  seven  consecu- 
tive years  after  the  opening  of  this  mine,  and  preceding  the  first  symp- 
toms of  exhaustion,  the  dividends  averaged  $49,191  per  annum.  The 
total  product  of  the  ground  may  be  safely  estimated,  firom  the  date  of 
opening  the  mine  to  the  suspension  of  operations,  at  not  less  than 
$1,000,000,  of  which  probably  one-half  was  disbursed  in  dividends; 
and  this  was  during  a  period  of  high-priced  labor  and  in  the  pioneer 
days  of  drift-mining. 

At  about  the  time  of  the  decline  in  prosperity  of  the  Live  Yankee, 
(1867-'68,)  Mr.  M.  Bedding,  a  practical  miner  of  Forest  City,  who  had 
worked  in  the  Live  Yankee,  observing  an  easterly  trend  of  channel  in 
that  ground,  formed  the  opinion  that  the  main  channel  of  the  Blue  Lead 
diverged  fix)m  its  north  and  south  course  and  passed  northeast  toward 
and  under  a'  high  mountain  capped  with  basaltic  lava,  lying  east  of  For- 
est Hill.  Acting  on  this  theory,  he  acquired  by  location  and  purchase 
the  present  ground  of  the  Bald  Mountain  Company.  He  was  unable  to 
impress  his  neighbors  with  the  correctness  of  his  views,  and  entirely 
unsuccessful  in  interesting  San  Francisco  capitalists  in  the  project  of 
developing  this  ground.  Finally,  after  much  perseverance  and  the  dis- 
play of  remarkable  tenacity  of  purpose,  he  succeeded  in  forming  a  com- 
pany, consisting  of  practical  men,  whose  only  capital  was  their  labor, 
and  vigorous  operations  were  commenced  in  the  fall  of  1869.  A  shaft 
was  sunk  at  a  point  considerably  east  of  what  was  popularly  considered 
the  course  of  the  Blue  Lead.  The  shaft,  3  feet  by  7  feet  in  dimensions, 
passed  through  alternate  strata  of  surface-loam,  volcanic  cement,  pipe- 
clay, sand,  gravel,  &c.,  until  at  a  depth  of  about  260  feet  the  long- 
sought  blue-colored  pay-stratum  was  reached,  and  bed-rock  found  at  a 
depth  of  269  feet.  By  a  singular  coincidence,  the  particular  portion  of 
the  channel  tapped  by  the  shaft  was  in  the  poorest  ground  in  the  mine. 
The  results  of  the  prospect  were  barely  encouraging  for  further  devel- 
opment, and  one  or  two  of  the  owners  parted  with  their  interests  at  a 
loss.  Had  the  shaft  been  sunk  10  feet  in  any  direction  from  its  position, 
it  would  infallibly,  as  proved  by  the  subsequent  working  of  the  mine,  have 
struck  gravel  of  remarkable  richness.  In  fact,  the  forty-ounce  nugget 
found  in  the  company's  boxes  in  1873  is  supposed  to  have  come  from 
this  portion  of  the  ground.  However,  Mr.  Bedding  and  his  associates 
were  satisfied  with  the  character  of  the  gravel,  and  determined  on  run- 
ning a  tunnel  to  connect  with  the  shaft  and  open  the  ground.  This  tun- 
nel was  commenced  in  June,  1870,  and  prosecuted,  with  periods  of  inter- 
ruption, to  its  completion  by  connection  with  the  prospect-shaft  in  April, 
1872,  a  period  of  twenty-two  months.  The  distance  was  1,800  feet. 
The  ground  was  easy  to  work,  excepting  a  rim  of  serpentine,  which  was 
passed  through  about  400  feet  from  the  mouth  of  the  tunnel.    The  work 
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was  accomplished  by  manual  labor^  Bingle-hand  drills,  and  giant  powder, 
and  cost,  including  the  prospect-shaft,  about  $20,000,  being  $1,000  to 
each  original  interest.  This  represents  the  outlay  oi  the  company  on 
the  mining  venture.  !No  further  assessments  were  levied,  but  some- 
thing over  $200,000  in  dividends  were  disbursed  between  April,  1872, 
and  January  1, 1875. 

The  following  statement  from  the  company's  books  at  the  close  of 
the  fiscal  year  ending  June  30, 1874,  will  show  the  receipts  and  dividends 
np  to  that  time,  the  amount  of  ground  worked,  and  the  comparative 
yield: 

Bald  Mountain  Company. 

Takeu  out  from  July  1, 1872,  to  July  1,  1873 $131, 780  71 

Bividend ^ 54,000  00 

Taken  out  from  July  1, 1873,  to  July  1, 1874 $196, 571  67 

Dividend 110,000  00 

Total  receipts  to  July  1, 1874 $328,352  38 

Dividend  to  July  1,  1874 , 164,000  00 

Total  carloads  extracted  to  July  1, 1874 115, 960 

Paid  per  car-load,  (1  cubic  yard) $2. 76 

Paid  per  square  foot  of  ground $1.  09 

Amount  of  square  feet  worked '      292,200 

P^ cent,  of  dividend  on  gross  amount  taken  out. ......  50 

Superficial  feet  contained  in  channel 7, 232, 000 

^alne,  at  $1.09  per  square  foot $7, 882, 880 

The  first  "  clean-up,"  consisting  of  dirt  takeu  from  the  tunnel,  yielded 
only  $132.    From  this  time  the  returns  steadily  increased,  in  June  of  the 
,     same  year  amountijig  to  $1,000,  and  subsequently  to  four,  five,  six,  and 
!,  seTen  thousand  dollars,  until,  with  the  progressing  development  of  the 
I    iDine,  the  present  remarkable  yield  has  been  reached,  and  attention  has 
been  thereby  called  to  this  long-neglected  branch  of  mining.  On  April  25, 
1874,  two  years  after  the  first  modest  return  of  $132,  the  result  of  the 
eiean-up  was  $13,733.24,  and  one  week  thereafter,  (May  1,)  $14,694.76.    As 
wUl  be  seen  by  the  foregoing  statement,  the  total  yield  up  to  July  1, 
1874,  was  $328,352.38.    From  July  1  to  September  30, 1874,  there  was 
taken  out  only  $16,726.84.    This  was  owing  to  a  scarcity  of  water,  the 
dirt  being  allowed  ta  accumulate  in  the  company's  yards.    The  actual 
boilion-product,  therefore,  at  the  time  of  Mr.  iSkidmore's  visit,  (October, 
1874,)  had  been  $345,079.22,  from  a  piece  of  ground  about  1,000  feet  in 
length  by  500  feet  in  width,  exclusive  of  the  unworked  ground  within 
tbid  area,  and  not  including  the  value  of  the  gravel-piles  in  the  com- 
pany's yards.    The  company  owns  8,000  linear  teet  of  unworked  ground 
on  the  channel  not  shown  in  the  annexed  diagrams. 

Mr.  Edwin  Stone,  secretary  of  the  Bald  Mountain  Company,  says 
that  the  company  uses  from  4,000  to  6,000  pounds  giant  powder  per 
year,  from  2,000  to  3,000  pounds  steel,  and  from  300  to  400  boxes  of 
candles.  The  company  commenced  in  November,  1874,  the  washing  of 
the  jgravel  which  had  accumulated  in  its  yards  during  the  dry  season. 
Eight  thousand  car-loads  of  gravel  from  tne  small  dump  yielded  2,400 
ounces  of  gold-dust,  and  16,000  car-loads  remained  to  be  cleaned  up 
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before  the  close  of  the  year.  At  that  time  they  were  workiDg  nioety 
meo,  and  had  room  for  about  tweuty  more  it'  the  supply  of  water  should 
continue.  The  quality  of  gold  taken  out  is  what  is  denominated  aa 
*'*'  coarse,"  the  largest  piece  yet  found  weighing  65  oauoes.  The  superin- 
tendent, H.  Wallis,  an  experienced  gravel-miner,  informs  us  that  in  his 
experience  of  twenty  years  he  has  never  seen  a  channel  that  paid  so 
uniformly.  The  further  into  the  mountain  they  go  the  richer  becomes 
the  gravel,  and  the  dividends  for  1874  will  probably  reach  $10,000  to 
the  share,  or  $200,000  in  the  aggregate.* 

The  system  pursued  in  opening  the  ground  is  well  illustrated  by  the 
preceding  plan  of  the  company's  workings,  made  October  1,  1874.  The 
main  adit  or  tunnel  was  then  3,000  feet  in  length.  Only  1,900  feet  are 
shown  in  the  plan.  The  distance  from  mouth  of  tunnel  to  shaft  is  1,800 
teet.  The  course  of  the  tnnnel  is  north  20^  east.  This  brought  the  end 
of  the  tunnel  on  rising  rim-rock,  as  shown  in  drifts  Nos.  8,  10,  and  14. 
It  seems  that  the  channel  is  crossed  diagonally.  Explorations,  by  means 
of  drifts  to  the  east  of  the  main  adit,  (see  drifts  9, 11,  and  13,)  demon- 
strated the  gutter  or  center  of  the  channel  to  be  in  this  direction,  and 
to  follow  a  course  indicated  by  the  words  "  branch  main  tunnel."  This 
branch  will  be  connected  with  the  main  adit  at  drift  No.  5,  near  the 
shaft,  and  will  form  the  principal  tunnel  for  opening  the  ground.  The 
course  of  the  stream  is  northeast  by  east,  with  a  tendency  to  swing  still 
further  to  the  eastward.  This  fact,  taken  in  connection  with  exploi-a- 
tions  in  the  grounds  of  the  North  Fork  Company,  indicates  that  the  Bald 
Mountain  Company  has  a  channel  tributary  to  the  main  Blue  Lead,  the 
point  of  its  intersection  being  Forest  City  Basin.  While  this  theory  is 
not  yet  accepted  by  the  owners,  there  are  strong  probabilities  of  its  cor- 
rectness. The  high  rim-rock  observed  on  the  west  side  of  the- main 
tunnel  and  the  existence  of  gravel  on  the  ground  west  of  the  North  Fork 
of  Oregon  Creek  are  strong  evidences  of  the  intersection  of  two  channels 
at  this  point.  The  only  question  of  interest  is,  which  is  the  ujuiu 
channel? 

The  term  ''  drifting,"  as  applied  to  this  class  of  operations,  relates  to 
the  mode  of  extracting  the  auriferous  gravel  by  means  of  tunnels  and 
gangways,  or  galleries,  and  washing  the  dirt  in  sluices.  This  system  is 
rendered  necessary  in  consequence  of  the  capping  volcanic  matter  over- 
lying the  ancient  channels,  and  rendering  hydraulic  operations  imprac- 
ticable. In  hydraulic  operations,  the  entire  face  of  the  bank  is  removed 
by  the  use  of  heavy  streams  of  water,  under  great  pressure,  thrown 
against  the  banks,  by  means  of  pipes  and  nozzles.  In  '^drifting  claims," 
only  the  lower  stratum  of  gravel,  lying  on  the  bed-i'ock,  is  mined  and 
washed.  The  average  depth  of  pay-ground,  when  mined  in  this  man- 
ner, is  about  3  feet. 

The  pay-roll  of  the  Bald  Mountain  Company  contains  generally  from 
90  to  lUO  names.  Of  these,  86  are  miners,  receiving  $3  per  day.  Thirty 
ears  are  employed  in  running  out  the  gravel,  which  is  dumped  in  the 
yards  at  the  mouth  of  the  tunnel,  and  thence  into  the  flume.  This  flume 
passes  from  the  mouth  of  the  tunnel  down  the  banks  of  Oregon  Creek^ 
which  is  the  ultimate  receptacle  of  the  tailings.  The  flume  is  0,600  feet  in 
length,  (one  and  a  quarter  miles,)  17  inches  in  width  by  18  inches  in  height^ 
paved  with  blocks  16  by  16  inches,  and  4  inches  thick.  The  gold,  being 
as  a  general  rule  coarse,  settles  in  the  interstices  of  the  blocks.    Na 

*Tbe  results  of  the  operations  of  this  compauy  may  be  compared  with  those  of  tb& 
Iiidiaua  Hill  Compauy,  of  Placer  Connty,  which  is  engaged  in  the  same  class  or 
mining — the  Bald  Mountain  Company  using  sluices  for  washiug,  and  the  Indiana  HUl      i 
Company  using  stamps  lor  crushing  the  graveL  j 
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quicksilver  is  used  io  this  class  of  mining.  The  osaal  head  of  water  of 
the  company  is  from  100  to  150  inches.  The  flame  is  cleaned  ap  in  sec- 
tions about  twice  a  month ;  and  a  general  clean-up  is  made  twice  a  year, 
when  the  worn-out  blocks  are  turned  over  or  replaced.  A  set  of  blocks 
will  last  about  ten  months,  but  during  this  time  they  are  turned  over. 
The  company.also  owns  one  mile  of  the  bed  of  Oregon  Creek,  below  tbe 
end  of  the  flume.  The  flume  is  built  on  a  grade  of  6  inches  to  12  feet, 
equivalent  to  a  fall  of  225  feet  for  the  whole  distance  of  one  and  a  quar- 
ter miles. 

The  main  tunnel  is  in  dimensions  6  feet  3  inches  on  the  bottom  by  3 
feet  8  inches  on  top  and  6  feet  in  height.  It  is  substantiaUy  timbered  and 
laid  with  iron  track.  The  cars  are  4^  feet  long,  2  feet  wide,  and  2^  feet 
high,  containing  one  cubic  yard  of  loose  dirt,  which  is  equivalent  to 
about  half  a  yard  of  ground  in  place ;  therefore,  the  result  of  $2.76  per 
car-load,  obtained  by  this  company  from  April  1872,  to  July  1,  1874, 
woold  be  equivalent  to  $5.52  per  cubic  yard  of  standing  ground. 

The  method  of  stating  the  yield  of  gravel  varies  in  d&erent  localities. 
In  some  counties  the  standard  is  the  ^'  car-load  " — generally  16  cubic 
feet,  or  a  ton — but  as  there  is  no  arbitrary  size  of  a  car,  and  tbe  dimen- 
sions and  capacity  depend  on  the  size  of  the  tunnel,  this  term  alone 
affords  no  standard  of  comparison.    Again,  the  yield  is  sometimes  ex- 
pressed as  so  much  to  the  superficial  yard  of  channel-ground,  but  here 
we  meet  with  the  difficulty  that  the  height  of  ground  worked  is  not  uni- 
form, being  at  some  places  3  feet  and  at  others  from  4  to  5  feet>.    The 
only  unvarying  standard  of  comparison  is  the  cubic  yard;  but  unfortu- 
nately this  is  not  in  general  use  among  miners,  and  necessarily  our 
means  of  comparison  are  limited.    It  is,  however,  well  understood  that 
grravel  should  pay,  under  ordinary  circumstances,  from  50  cents  to  $1 
per  ear-load  of  16  cubic  feet,  to  be  considered  as  profitable  for  drifting. 
We  may  therefore  fix  the  minimum  remunerative  yield  at  from  85  cents 
to  $1  per  cubic  yard  of  broken  ground. 

It  will  be  observed  that  a  distinction  should  be  made  between  gravel 
^  in  place"  and  gravel  broken  down  to  the  condition  of  loose  dirt.  It  is 
apparent  that  a  cubic  yard  of  ground,  as  it  stands  in  its  position  in  the 
mine,  where  it  is  so  compressed  as  to  require  the  use  of  drills  and  gun- 
powder for  its  extraction,  cannot  be  contain<Hi  in  its  loose  or  broken 
condition  within  the  limits  of  a  car  or  box  of  the  dimensions  of  one  cubic 
yard.  Careful  observation  and  comparison  have  demonstrated  that  in 
a  majority  of  cases  a  cubic  yard  of  standing  ground  will  when  broken 
down  fill  two  cars  of  the  capacity  of  one  cubic  yard  each.  Tbe  meas- 
nrement  of  the  ground  worked  in  the  Bald  Mountain  compared  with  the 
nnmber  of  car-loads  extracted  confirms  this  estimate. 

Mr.  Charles  Hendel,  United  States  deputy  mineral-surveyor  for  Sierra 
County,  has  furnished  the  following  interesting  and  authentic  state- 
ment of  the  yield  of  mines  on  the  Slate  Creek  Basin  channels,  in  the 
northern  portion  of  the  county : 
At  Howland  Flat  and  Potosi  the — 

Pfty  per 
8q.  yd. 

Down  East  Company  took  from      287, 000  sq.  ft.,  ^  ft.  high,  |34C,  000  00 ... .  |10  80 

Union  Company  took  ftom  ....  1, 300, 000  sq.  ft.,  4^  ft.  high,  1, 187, 284  74 ... .  8  10 

Hawkeye  Company  took  from  .      348, 000  sq.  ft.,  4i  ft.  high,  365, 819  40 ... .  9  45 

PiiUburgh  Company  took  from      430, 000  sq.  ft..  4i  ft.  high,  352, 549  81 ... .  7  38 

Total 2,365,000 2,251,653  95 

which  gives  an  average  pay  of  95  cents  per  square  foot  of  ground  4^ 
ISeet  high,  or  $5.70  per  cubic  yard  of  gravel,  (drift,)  which  it  is  claimed 
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was  mined  at  a  cost  of  47  cents  per  square  foot,  leaving  a  clear  profit  ol 
48  cents  per  square  foot. 

At  Grass  Fiat,  in  the  Pioneer  Company's  ground,  opened  as  a  drifl 
mine,  but  by  its  development  proving  to  be  a  hydraulic  mine,  the  follow 
lug  results  have  been  obtained : 

Jn  excavating  their  branch  tunnel,  most  of  it  15  feet  above  "bedrock 
3,000  square  feet  of  tunnel,  or  475  cubic  yards  of  gravel,  yielded  $384.52 
which  produces  the  following  result,  viz,  $2.30^^  per  linear  yard  of  tun 
nel,  $1.15^^-  per  square  yai^  of  tunnel,  and  80^  cents  per  cubic  yard 
of  gravel. 

The  main  tunnel  of  the  Pioneer  was  run  1,186  feet  in  gravel,  from  10  t€ 
20  feet  above  bed-rock,  by  which  6,616  square  feet  of  ground  was  worked, 
producing  883.37  cubic  yards  of  gravel,  which  yielded  $1,400.53,  corre- 
sponding to  the  following  results : 

Per  linear  yard  of  tunnel. , $3  56 

Per  square  yard  of  tunnel 1 91 

Per  cubic  yard  of  gravel 1 59 

The  above  claims^  it  will  be  observed,  were  worked  on  the  hydraulic 
principle,  and  for  this  method,  by  which  the  whole  surface  of  the  bank 
is  removed,  the  yield  has  been  exceptionally  high. 

The  success  attending  the  development  of  the  Bald  Mountain  claizu 
has  attracted  the  attention  of  owners  of  ground  in  the  vicinity,  and  sev- 
eral claims  hitherto  abandoned,  or  worked  on  a  small  scale,  are  no^ 
being  opened  by  means  of  tunnels,  in  anticipation  of  tapping  the  sanii 
channel.  The  most  important  of  these  are  the  Euby  on  the  north,  anc 
the  Bising  Star  on  the  south. 

The  Buby  Company  owns  a  tract  of  ground  5,000  feet  in  length  b^ 
4,400  feet  in  width,  approximately  550  acres,  situated  on  the  north  sid^ 
of  Bald  Mountain  and  adjoining  the  Bald  Mountain  Company's  ground 
The  channel  heretofore  spoken  of  as  the  Blue  Lead  runs  through  tti< 
company's  ground  in  a  general  north  and  south  direction.  It  has  beei 
exposed  near  their  north  line  by  means  of  tunnel  and  shaft,  and  worl 
is  now  being  prcsecuted  at  that  point  with  encouraging  results,  althoug^l 
under  many  disadvantages,  owing  to  the  influx  of  water.  The  compaix: 
has  projected  and  commenced  a  rim-rock  or  bed-rock  tunnel  from  tti 
head  of  Little  Bock  Creek,  which  will  open  its  ground  near  the  soat:' 
line.  This  tunnel  will  be  2,000  feet  in  length,  and  its  completion  wi 
enable  the  company  to  drain  and  work  the  entire  extent  of  its  groaca 
on  an  up-grade,  instead  of  working  down-stream,  as  at  the  Bock  Cree 
opening.  Capt.  William  Irelan,  the  superintendent,  informed  me  th^ 
at  the  Bock  Creek  tunnel  the  yield  was  about  $2.20  per  cubic  yard  of  loo^ 
dirt.  It  is  contemplated  that  the  new  tunnel  can  be  finished,  by  meaxi 
of  the  Burleigh  drill,  during  the  year  1875,  and  at  a  cost  not  exceediol 
$30,000.  A  portion  of  this  cost  will  be  borne  by  the  old  workings, 
which  have  been  placed  in  a  position  to  contribute  largely  during  the 
year  1875. 

The  construction  of  long  bed-rock  tunnels  at  points  where,  as  in  this 
claim,  the  existence  of  the  channel  has  been  demonstrated,  relieves  this 
class  of  mining  of  its  risks.  The  width  of  the  Blue  Lead  channel  varies 
from  3W  to  600  feet.  The  portion  which  will  pay  by  the  drifting  system 
is  rarely  narrower  than  180  feet,  and  often  wider  than  300.  As  we  have 
seen,  it  is  in  the  Bald  Mountain  500  feet  wide.  If  we  take  200  feet  as  a 
fair  average  of  the  width  of  the  pay-gravel,  and  4^  feet  as  an  average 
of  height  of  the  profitable  stratum,  we  have  165,353  cubic  yards  o: 
standing  ground  to  .5,000  feet  of  location,  equal  to  230,706  car-loads  oi 
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Doee  dirt  At  42.10  per  cu--load,  which  is  Bomewbat  nnder  the  mark 
or  this  district,  ve  shoald  have  a  gross  yield  of  something  over  half  a 
nillion  dollars  to  6,000  linear  feet  of  channel.  The  usual  ratio  of  proflt 
a  over  60  per  cent. 

Soatheast  of  the  Bald  Monntain  claim,  and  about  one  mile  west  of 
AUeghaoy,  the  Bising  Star  Company  (Messrs.  Haoly,  Orane,  and  others) 
is  engaged  in  ranning  a  tunnel  nnder  the  ridge,  with  the  expectation  of 
striking  the  continnation  of  the  Bald  Mountain  channel  This  taunel, 
«hich  will  be  2,000  feet  in  length,  is  being  rapidly  carried' forward  by 
meftns  of  a  Bnrleigh  drill  driven  by  compressed  air. 

The  South  Fork  Company  has  run  a  tunnel  between  1,200  and  1,300 
feet,  opening  some  good  prospects,  and  expects  to  reach  the  channel 
m]j  in  1876.  The  North  Fork  Company  is  now  In  over  2,600  feet.  The 
Bed  Jacket,  formerly  Young  America.,  owned  by  Heintzen,  Nelson  & 
Co.,  bttve  already  commenced  their  tunnel,  which  will  be  extended  until 
it  drains  the  whole  ridge  back  to  the  Highland  and  Masonic  abaft.  This 
a  one  of  the  best  located  claims  in  Forest  City,  lying  between  Crane, 
EtDley  &  Co.'s  and  the  Live  Yankee,  cornering  on  the  Highland  and 
Huonic  Next  in  importance  ia  the  Wisconsin,  on  the  northwest  side 
of  Forest  City  ridge.  The  tannel  here,  l,6ft0  feet  in  length,  was  com- 
menced in  1864,  and  has  cost  up  to  the  present  time  over  936,000.  It  is 
ioo  high  to  work  the  gToand,^but  the  company  contemplates  running 
nwtber. 

Operationa  of  ieading  minetf  Sierra  County,  CaU/omia,  1874. 

Serra  City  dutriet-^-yame  of  mine,  Sierra  Battea ;  owners,  English 
eotporation ;  number  of  miners  employed,  260 ;  miners'  wages,  950  per 
nontliand  board:  cost  of  sinking  pw  fbot,  920  to  940;  cost  of  drifting 
pafoot,  90  to  91o ;  cost  of  sloping  per  ton,  91.91) ;  cost  of  mining  per 
ten  extracted,  93.63^ ;  cost  of  milling  per  too,  83  cents ;  number  of  tons 
Qtracted  and  worked,  63,969;  average  yield  jter  ton,  9S.60 ;  percentage 
"ilphnrets,  1;  total  ballioD-prodnct,  9470,608.41. 

Reported  by  William  Letts  Oliver. 


Sierra  Omnlg,  OUifornia,  1874. 
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PLUMAS   COUHIY. 


This  county,  sitoated  north  of  Sierra,  contains  the  head  of  the  sys- 
em  of  ancient  channels  or  Pliocene  rivers  which  form  the  basis  of 
^vel  and  faydraolie  mining  in  OaliftHiiia.    The  surfooe  of  the  county 
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is  extremely  roagh  and  iDoantaiaoas.  The  main  c?est  of  tiie  Siei 
Nevada,  rising  to  an  altitade  of  6,000  feet,  \nth  calminating  peaks 
7,000  to  9,000  feet,  runs  near  the  western  line  of  the  county.  Owing 
the  rugged  nature  of  this  portion  of  the  county  and  the  difficulty 
building  roads,  Plnmas  has  only  imperfect  communication  with  oti 
portions  of  the  State,  and  its  mineral  resouroes  hare  until  recently  be 
overlooked  or  but  partially  developed.  Within  the  past  year,  howe?< 
attention  has  been  attracted  to  the  vast  extent  of  auriferous  gra^ 
found  in  the  county,  and  several  operations  of  great  magnitude  si 
promise  have  been  inaugurated.  Among  these  may  be  instanced  th 
of  the  North  Fork  Mining  Oom|>any. 

A  party  of  Sacramento  capitalists,  having  purchased  the  mines  nc 
the  North  Fork  of  Feather  Biver,  and  lying  about  six  miles  south 
Big  Meadows,  known  us  the  Dutch  Hill,  Barker  Hill,  Oummings  H 
and  Owl  Hill  mines,  incorporated  under  the  name  of  the  NorSi  Fo 
Mining  Company,  with  a  capital  of  $500,000,  for  the  puriK)8e  of  wcm 
ing  their  ground.  These  mines  had  long  been  known  as  among  t 
richest  in  Plumas  County,  but,  situated  as  they  were  on  an  isolat 
point  at  a  great  altitude,  it  was  deemed  impracticable  to  bring  wa 
upon  the  ground ;  but  this  company,  knowing  that  the  quality  of  t 
ground  would  Justafy  an  immense  onUay,  had  surveys  made,  and  up 
those  surveys  has  constructed  over  twenty  miles  of  ditches  and  lai( 
line  of  pipe  with  a  capacity  of  2,000  inches  of  water. 

The  following  description  of  the  North  Fork  Company's  ground 
-condensed  from  the  Plumas  National : 

The  miniDg-ground  coDeists  of  the  claims  kDown  as  CamraiDgs  Hill,  Dutch  B 
Barker  Hill,  at^  Owl  Hill.  These  raines  have  been  worked  mofe  or*  less  during 
last  twenty  years,  Irat  the  faoUitiee  at  the  command  of  the  owners  of  these  olaj 
wero  so  poor  itHki  little  was  accomplished.  Sufficient  work  was  done,  howeTer, 
prove  the  value  of  the  ground  in  the  ilifferent  claims.  Lying  contiguous  to  and 
such  a  position  that  one  ditch  would  cover  the  ground  in  each  of  the  claims,  the  No 
Fork  Company  purchased  the  whole  grotind  from  the  different  owners,  and  in  Febma 
1874,  made  application  to  the  Unitra  States  Government  for  a  patent  to  the  sai 
giving  the  claims  thus  consolidated  Uie  name  of  the  North  Fork  placer-mine,  i 
claiming  in  the  application  371^1^  acres.  Since  the  application  for  patent  the  oo 
pany  has  taken  up  and  bought  claims  adjoining  the  mine  to  the  amount  of  nearly ! 
acres,  and  has  now,  in  all.  about  800  acres  of  mining-land  in  one  body,  lying  from  S 
to  500  feet  below  the  ditco. 

The  first  of  these  claims  that  is  reached  by  the  ditch  is  Cummings  Hill.  This  is  i 
highest  ground  within  the  boundaries  of  the  North  Fork  mine,  some  of  the  gravel  bsi 
lOS  feet  above  the  line  of  the  ditch,  lliis,  however,  will  be  worked  by  ws 
pumped  from  the  ditch.  For  this  purpose  the  pump  and  engine  now  at  Ohio  Vail 
are  to  be  used.  The  pump  is  capable  of  raising  100  inches  of  water  to  the  height 
200  feet.  The  gravel  at  Cummin^  Hill  is  very  rich.  Until  the  water  was  brought 
the  ground  by  the  Ohio  Creek  ditch  the  claim  was  worked  by  drifting,  and  the  d 
hauled  in  carts  to  water  caught  in  a  reservoir,  and  fed  by  a  small  spring  affording  oi 
a  few  inches  of  water.  Even  by  this  slow  process  as  high  as  $1,000  per  day  has  been  ma 
and  $110  has  been  washed  from  a  single  load  of  dirt,  hauled  to  the  water  in  a  hii 
cart.  By  this  mode  of  working,  very  little  ground,  compared  with  the  immense  ba 
in  the  hill,  has  been  worked.  Considerable  gravel  taken  from  Cummings  Hill,  and  i 
considered  sufficiently  rich  to  pay  for  carting  and  washing,  has  been  dumped  at1 
face  of  the  works,  and  will  now  be  washed. 

Dutch  Hill  is  the  next  claim  on  the  line  of  the  ditch.  A  considerable  amount  of  t 
claim  can  be  worked  by  piping,  but  it  is  more  properly  a  diif ting-claim.  Three  b 
rock  tunnels  have  been  run  on  this  ground,  one  of  which  ^oes  into  the  hill  from 
south,  and  dumps  into  Barker  Ravine ;  the  other  two  enter  Uie  hill  from  the  west,  i 
dump  into  Owl  Creek.  The  last  tunnel  run,  one  of  those  dumpioff  into  Owl  Cre<^ 
the  main  tunnel  of  the  mine.  It  lis  run  in  a  distanoe  of  700  feet,  and  lias  been  run  by 
North  Fork  Company  since  they  came  into  possession  of  the  mine.  The  work  on  1 
tunnel  was  commenced  in  1873,  and  was  run  a  considerable  distance  by  hand-drilling, 
miners  making  about  2  feet  per  day  in  bed-rock;  but  one  of  Wood's  steam-drills 
been  used  during  the  past  summer,  which  averaged  5  feet  per  day.  The  mot 
power  used  was  Erioason's  alr-coodenalng  engine,    xhe  main  drifting-ground  in 


CONDITION  OP  THE   MINING   INDUSTfiY— CALIFORNIA.      159 

Doich  Hill  claim  is  about  1,400  feet  wide,  and  10  feet  deep  between  the  lava-cap  and 
the  bed-rock.  Where  the  gravel  has  been  reached  and  worked,  it  has  proved  exceed- 
iDj^ly  rich,  paying  as  high  as  an  onnce  per  day  to  the  hand.  This  gravel  is  capped 
with  lava,  and  tSs  tunnel  {wssee  through  solid  bed-rook  for  its  entiro  length,  tapping 
the  gravel  at  what  is  supposed  to  be  the  lowest  point  in  the  channeL 

Btfker  Hill,  to  the  east  of  Dutch  Hill,  is  the  last  point  reached  by  the  ditch.  This 
11  i  fine  body  of  gravel,  similar  to  that  in  the  Badger,  Gopher,  and  Hungarian  HiU 
mines,  near  Quincy.  This  ground  is  easily  worked,  and  is  very  rich.  On  the  greater 
part  of  Barker  Hill  a  pressure  from  the  ditch  of  200  feet  and  over  can  be  used.  The 
^Ohio  Creek  ditch  reached  this  claim,  and  while  water  lasted  in  it — which  was  only 
«boat  200  inches  for  a  month  or  so  in  the  spring — the  claim  was  worked.  Last  spring 
the  present  proprietors  laid  a  flume  up  Barker  Ravine  to  bed-rock  in  this  claim,  ana, 
QUDg  a  Little  Giant  machine,  worked  off  considerable  ground,  with  such  good  results 
thu  thev  feel  confident  of  cleaning  up  ^1,000  per  day  with  proper  machinery  and  the 
▼tier  which  will  be  rendered  available  from  the  new  ditch.  Besides  the  ground  within 
the  boundaries  of  the  old  Barker  Hill  claims,  about  two  hundred  acres  of  a  gravel-flat 
Bei  below  it,  which  the  company  has  already  located  or  otherwise  secured,  and  which 
iiDow,  with  this  new  water-privilege,  rendered  very  valuable. 

The  North  Fork  Comfiany  will  obtain  its  supply  of  water  ftom  Rice  Creek.  This 
«traHD  heads  under  the  south  side  of  Lassen's  Butte,  and  is  continuously  fed  from 
■MltiDg  snows,  and  is  the  extreme  westerly  branch  of  the  North  Fork  of  Feather  River. 
It  coQtains  at  its  very  lowest  stage  about  3,000  inches  of  wiater,  (miner's  measurement,) 
this  affording  a  never-failing  supply. 

Barreys  demonstrated  only  one  practicable  route  for  the  water,  viz,  crossing  the  ridge 
into  Tehama  County,  thence  carrying  the  ditch  on  the  south  side  of  the  point  or  ridge 
^Tiding  Butte  Creek  from  the  Big  Meadows.  This  could  only  be  done  by  means  of  a 
tuonel  1,150  feet  long,  starting  sufficiently  low  to  tap  all  the  waters  of  Rice  Creek  Mead- 
<>WB.  The  contract  for  building  this  tunnel  was  let  tor  $d  per  foot,  the  work  to  be  com- 
pleted by  the  1st  of  December,  1874.  To  finish  this  vrotk  within  the  time  specified, 
It  was  necessary  to  sink  two  shafts  on  the  lino  of  the  tunnel,  thus  affording  a  chance 
for  six  gangs  of  men  to  work  at  the  same  time,  one  set  of  men  at  each  end  and  two  sets 
^  each  shait,  working  in  opposite  directions.  Even  with  this  force  it  required  the  best 
■umagement  on  the  part  of  the  contractor  to  finiHh  1,150  feet  within  the  prescribed 
^e.  The  tunnel  is  now  completed.  It  is  6^  feet  in  height,  5  feet  wide,  has  a  grade 
a|  upD  one  end  to  the  other  of  40  inches,  and  is  capable  of  carrying  all  the  waters  of 
Biee  Creek  in  ordinary  seasons. 

IIm  water,  after  passing  through  this  tunnel,  will  descend  about  100  feet,  and  empty 
Rf  into  a  lake,  in  Tehama  County,  known  as  Tule  Lake,  which,  in  an  ordinary  stage  of 
^Jjiter,  covers  an  area  of  about  160  acres,  and  is  about  10  feet  deep  in  the  deepest  part. 
|bii  lake  the  company  proposes  to  use  as  a  reservoir  for  the  ditch.  The  water  is  con- 
«Q^  from  Tule  Lake  through  a  cut  in  solid  lava  660  feet  long,  7  feet  wide,  and  11  feet 
^  at  the  deepest  point.  From  this  cut  the  water  is  conveyed  in  a  flume  built  on  a 
*olid  lava  foundation,  a  distance  of  Oi^4  feet,  where'it  is  taken  up  by  the  ditch,  which 
^■Kteiids  a  distance  of  fifteen  miles  to  the  head  of  the  pipe.  The  £rst  six  miles  of  this 
J^OQ  of  the  ditch  is  on  the  western  slope  of  the  divide-ridge  between  the  waters  of 
■0  Korth  Fork  and  West  Branch  of  Feather  River,  the  summit  of  which  oonstitnt-es 
^  eoonty-line  between  Plumas  and  Tehama,  and  which  ceases  to  be  a  defined  ridge 
^  what  is  known  as  Deer  Creek  Pass,  on  the  divide  between  Butte  and  Deer  Creeks. 
^  iix  miles  the  ditch  crosses  the  ridge  into  Plumas  County,  and  follows  the  side-hill 

V  a  point  on  the  Stover  Mountain,  overlooking  the  Big  Meadows.    With  the  exception 

V  ammt  two  and  a  half  miles  at  the  head  of  this  section,  the  line  is  granite  rock,  which 
''■ulflrad  blasting  necessary  on  nearly  the  whole  line.  On  this  work  one  of  Wood's 
''Sioi-drilk  was  used,  which  proved  a  decided  improvement  on  hand-work,  doing  the 
^k  of  six  men  and  sinking  a  hole  in  hard  granite  rocks  at  the  rate  of  22  inches  in  six 
ll^inttes.  On  this  section  6i  the  ditch  both  white  men  and  Chinamen  were  employed, 
ve  Chinamen  digging  and  the  white  men  blasting  and  trimming  up  the  ditch. 

The  line  of  pipe  connecting  with  the  ditch  is  a  few  feet  over  eight  miles  in  length, 
iDd  beads  at  the  Stover  Mountain,  (lassiug  in  an  almost  direct  line  to  the  mountain 
^  north  of  the  upper  end  of  Butte  Valley.  It  has  a  pressure  of  150  feet,  and  at  a 
vteice  of  five  miles  from  the  head  has  a  depression  of  500  feet,  measured  from  a  grade- 
m.  The  pipe  is  made  from  the  best  Pennsylvania  iron,  and  was  manufactured  in 
nttaborg^  for  this  particular  work,  and  over  600  tons  have  been  used  in  its  constmc- 
tioii. 

fVom  the  discharge  of  the  North  Fork  Mining  Company^s  pipe  a  ditch  is  carried  a 
dtaoee  of  aix  miles  on  the  face  of  the  ridge  sloping  toward  Butte  Valley.  This  ditch 
ii6leat  wide  on  the  top,  and  has  a  uniform  depth  of  3  feet.  At  six  miles  from  the 
diichafge  of  the  pipe  the  ridge  dividing  Clear  Creek  from  Butte  Valley  is  crossed  by 
■eaos  of  a  tunnel,  835  feet  in  length,  and  200  feet  below  the  apex  of  the  hill.  Hard 
bed-rock  was  encountered  almost  from  the  very  commencement,  necessitating  blasting 
■early  the  whole  length  of  the  tunnel.    From  the  tunnel  an  old  ditch,  known  as  the 
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Ohio  Creek  ditch,  is  reached  hy  a  new  ditch  one  and  one-foorth  milee  in  length.  Ohio 
Creek  ditch,  which  mns  to  the  Dutch  Hill  mines,  has  heen  enlaiged  to  the  capacity  of 
the  new  ditch  leading  to  it. 

To  complete  the  twenty-five  and  one-fourth  miles  of  ditch  and  eight  miles  of  pipe,  a 
large  force  of  men  has  heen  employed  during  the  whole  summer  of  1874. 

Mr.  Morris  Smith,  of  Spanish  Banch,  writes  as  follows  concerning 
mining  in  his  vicinity : 

The  Golden  Enterprise  Fluming  and  Mining  Company  is  laying  in  Spanish  Creek  a 
flume  10  feet  wide,  to  tap  the  great  gold-basin  at  the  foot  of  Spanish  Peak.  This 
basin  contains  an  area  of  six  miles  square,  a  great  portion  of  which  is  auriferous 
ground. 

The  mines  upon  the  more  elevated  portions  of  tkis  basin  are  now  being  successfully 
worked. 

The  Plumas  Water  and  Minine  Company  worked  upon  Badger  Hill  for  ond 
hundred  days  last  summer,  with  ^0  feet  hydraulic  pressure  and  1,000  inches  water, 
miner's  measure,  and  cleaned  up  |23,000.  They  have  the  bed-rock  and  much  of  the 
lM>ttom-ffravel  to  work  in  yet.  This  mine  is  worked  through  a  bed-rook  tunnel,  with 
a' 5-foot  flume,  upon  a  grade  of  10  inches  to  12  feet  length.  The  depth  of  the  hill  in 
the  center  is  160  feet ;  the  gravel  is  about  50  feet  in  depth,  the  remaining  ground  being 
streaked  with  pipe-clay  and  fine  gravel.    This  hill  contains  37^  acres. 

Gopher  Hill  has  about  the  same  depth  as  Badger,  contains  140  acres,  and  is  owned 
by  five  diflerent  parties.  This  hill  has  been  poorly  supplied  with  water.  Thomas  Hsy- 
cock  worked  one  hundred  days  this  year,  with  100  feet  pressure  and  900  inches  water, 
through  a  24-inch  flume  upon  a  grade  of  14  inches  to  12  feet,  and  cleaned  up  $25,000. 
Several  of  the  locations  upon  this  hill  are  being  drifted,  and  yield  from  $3  to  f30  to  the 
day's  work.  The  Home  Stake  claims,  upon  this  hill,  owned  by  Morris  Smith  and  otben, 
have  produced  from  drifting  in  one-half  acre  of  ground  $13,000.  The  number  of  acns 
in  this  location  is  15^. 

The  general  course  of  the  bed-rock  in  this  region  is  nprth  about  40^  west.  There  are 
many  claims  worked  by  individual  miners,  with  varied  success;  but  all  appear  to  be 
satisfied  with  their  locations. 

The  Maxwell  Ditch  and  Mining  Company  owns  a  large  tract  of  groond 
on  Spanish  Greek,  six  miles  from  Qaincy.    Work  was  commenced  oa 
its  ditch  in  1872.    The  water  is  taken  from  Spanish  Greek.    The  flame, 
5  feet  in  width  and  about  the  same  in  depth,  is  900  feet  in  length  from 
the  head  to  where  the  water  enters  the  ditch.    It  was  an  expensive 
piece  of  work,  as  in  many  places  large  points  of  rock  had  to  be  blasted 
oat  of  the  way  to  make  room  for  the  foundation,  and  in  others  it  is  up- 
held by  frame  timbers  30  or  40  feet  in  height    Lumber  and  timb^ 
for  the   flume  were   "  shot  ^  down  the  almost  vertical  face  of  the 
mountain  over  a  quarter  of  a  mile.    The  ditch  is  3  feet  wide  on  the 
bottom,  3  feet  deep  in  solid  ground,  and  carries  2,000  inches  of  water.  . 
At  the  crossing  of  Black  Hawk  Greek  the  water  is  led  into  a  section  of 
27-inch  iron  pipe,  420  feet  long,  and  having  a  depression  and  elevation 
of  75  feet.  About  half  a  mile  below  the  crossing  of  Black  Hawk  the  com- 
pany has  two  ^^ giants"  at  work,  making  an  opening  in  the  gravel  with 
good  prospects.    The  water  lasts  the  whole  season.    The  ditch  will  be 
extended  down  the  river  as  fast  as  required,  and  it  is  well  known  that 
numerous  bars  and  gravel-beds  under  the  ditch-line  will  pay  hand- 
somely for  working  in  this  way. 

At  La  Porte,  in  the  southern  portion  of  the  county,  near  the  line  of 
Sierra  Gounty,  extensive  and  profitable  hydraulic  operations  have  been 
carried  on  for  the  past  twenty  years  by  Messrs.  Conly*&  Go  well,  and  it 
is  estimated  that  at  least  flfteen  years  of  mining  will  be  required  to  ex- 
haust the  ground  now  opened.  About  6  acres  have  been  washed  during 
the  present  year,  yielding,  approximately,  $100,000.  Conly  &  Gowell 
have  a  flume  6,000  feetin  length,  on  a  light  grade.  They  use  two  ^^  moo- 
iters,"  running  through  each  pipe  700  inches  of  water,  besides  a  large 
stream  turned  on  during  the  water-season  for  the  purpose  of  running  off 
the  tailings.    The  bank  is  from  50  to  80  feet  in  depth,  and  the  pay  so 
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uniform  that  the  clean-np  of  the  season  can  be  calculated  before  opera- 
tions are  commenced.  One  of  the  peculiar  features  of  the  claim  is  the 
heavy  deposit  of  auriferous  black  sand,  which  is  concentrated  and  sold 
in  San  Francisco,  whence  it  is  shipped  to  Swansea,  Wales.  These  con- 
centrated sands  have  been  sold  at  rates  as  hi^h  as  $560  per  ton. 

The  Argentine  mine,  owned  by  Messrs.  Heath  &  Judson,  is  situated 
in  a  district  through  which  run  innumerable  stringers  and  ledges  of 
^QartE,all  carrying  more  or  less  gold.  The  bed-rock  is  talcose  slate, 
onying  gold-bearing  sulphurets  which  assay  firom  $50  to  $500  to  the 
ton,  while  to  crush  the  whole  indiscriminately  will  pay  from  $5  to  $20. 
A  great  portion  of  the  quartz  is  decomposed,  from  which  the  gold  readily 
bees  itself  upon  being  washed,  and  it  was  this  fact  which  induced  the 
owners  to  fit  up  hydraulic  diggings.  Their  flume  at  the  head  is  1,200  feet 
loDg,  dumping  into  a  steep  caiion ;  thence  the  tailings  run  over  a  rough 
gnmnd-sluice  700  feet,  when  they  are  picked  up  by  a  flume  and  run 
thiODgh  an  under-current,  after  which  they  resume  their  travels,  to  be 
canght  up  again  by  anothei  under-current.  This  operation  is  repeated 
four  times  after  leaving  the  main  flume,  and  the  tailings  are  finally  dropped 
ioto  Greenhorn  gulch,  about  one  mUe  from  their  starting-point.  This 
Qstem  of  working  the  auriferous  slates  is  similar  in  many  respects  to 
that  of  the  seam-diggings  of  El  Dorado  County. 

Plomas  County  contains  many  quartz-ledges;  but  this  branch  of 
ttiniDg  has  not  so  far  been  conducted  with  marked  success.  The  prin- 
cipal quartz-mine  of  the  county  is  the  Plumas  Eareka,  owned  in  Lon- 
doo,  England,  the  returns  from  which  will  be  found  elsewhere  in  this 
leport  An  extensive  ledge  of  gold-bearing  quartz,  which  has  been  but 
ptttially  prospected,  traverses  the  county  from  northwest  to  southeast, 
Qropping  out  boldly  on  French  Eavine,  near  Bich  Bar,  on  the  Korth 
IM[  of  Feather  Biver,  and  showing  a  width  of  from  30  to  40  feet,  in  a 
I  tenation  of  talcose  slate.  This  ledge  is  now  being  developed  by  Mr. 
A.  J.  Warner,  of  Bich  Bar,  and  Mr.  B.  F.  Whiting,  of  Quincy,  and  their 
MBOciates.  The  completion  of  a  wagon-road  from  Oroville  up  the  North 
Affk  of  Feather  Biver  to  Sierra  Valley  will  open  a  rich  mineral  region 
in  Plumas  County  now  comparatively  unknown. 

Br.  W.  H.  Harkness,  of  Sacramento,  has  been  engaged  during  the 
aommer  of  1874  in  making  explorations  of  the  high  region  on  the  bor- 
ders of  Plumas  and  Lassen  Counties,  and  has  made  some  discoveries  of 
in  interesting  character. 

The  region  visited  by  Doctor  Harkness  presents  a  vast  field  of  vol- 
emic  disturbance,  covering  an  estimated  area  of  about  eight  thousand 
iqiiare  mfles,  within  which  limit  he  found  no  less  than  one  hundred  ex- 
tinct craters.  He  was  occupied  twenty  days  in  his  explorations,  accom- 
Mnied  ^  guides.  At  one  point,  on  the  dividing  line  of  Plumas  and 
Lftsam  (Jounties,  he  discovered  a  large  crater  which  was  surrounded  by 
■nquestionable  evidences  of  having  been  in  a  state  of  eruption  at  a 
reeent  period.  It  had  burst  forth  at  one  end  of  a  lake,  which  now 
Dorers  an  area  of  about  three  square  miles,  turning  the  outlet  from  its 
original  channel  and  raising  the  waters  of'the  lake  a  considerable  height. 
Rie  Toloanic  cone  rises  to  about  the  same  height  as  Vesuvius^  and  is 
■Qcii  steeper.  It  is  covered  with  pumice  and  volcanic  ash  of  recent  ori- 
giD|  as  no  signs  of  disintegration  of  the  lava  are  apparent.  Scattered 
dnrnt  the  lake,  which  has  been  hemmed  in  and  raised,  are  the  stumps 
Bf  treesy  some  rising  to  a  height  of  40  feet  above  the  surface  of  the 
rater,  and  in  a  comparatively  good  state  of  preservation.  The  overflow 
if  the  volcano  was  evidently  not  in  a  molten  state  entirely,  as  the  trunks 
If  trees  are  found  standing  in  different  portions  of  the  lava-field  only 

H.  Ex.  177 11 
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partially  barned  tbroogb.  In  other  places  the  lava-beds  are  thickly 
pitted  with  cavities,  varying  from  2  to  4  feet  or  more  in  diameter.  On 
sounding  these  cavities  the  stumps  of  trees  are  found  at  the  bottom, 
the  trunks  above  having  been  burned  away  after  the  lava  had  cooled 
and  set.  At  other  places,  on  high  land  not  reached  by  the  lava,  the 
sides  of  the  trees  toward  the  volcano  have  been  burned  away  by  the 
heat.  Nature  has  since  been  at  work  repairing  the  mischief,  and  the 
charred  sides  of  the  trees  have  been  partially  covered  again,  the  over- 
growth uniformly  showing  about  twenty-five  annular  rings,  which  affords 
very  conclusive  evidence  that  the  burning  did  not*  occur  much  longer 
than  twenty-five  years  ago.  The  lava-overflow  from  this  crater  covers 
about  one  hundred  square  miles,  and  bears  as  fresh  an  appearance  as 
if  it  had  but  recently  cooled. 
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SISKIYOU  AND  KLAMATH  COUNTIES. 

the  northern  portion  of  California,  and  adjoining  Oregon,  are  sit- 
d  the  conoties  of  Siskiyon  and  Klamath,  having  an  aggregate  area 
),740  square  miles  and  a  population  of  less  than  9,000.  Mining,  both 
I  and  placer,  is  carried  on  in  the  western  portion  of  these  counties, 
'  the  Del  Norte  line,  where  the  auriferous  slates  occur  and  massive 
es  of  quartz  are  found.  Professor  Whitney,  in  the  first  volume  of 
iogy  of  California,  says  of  this  comparatively  unknown  portion  of 
State : 

e  whole  of  the  region  about  the  janction  of  the  Del  Norte,  Siskiyon,  and  Klamath 
itieB  is  highly  impressive  in  character  from  the  evidence.it  exhibits  of  having 
rgone  an  immense  denudation.  The  great  body  of  the  mountains  has  been  liflea 
»  a  height  of  from  6,000  to  8,000  feet,  not  in  one  continuous  chain,  as  in  the  Sierra 
da,  but  in  a  number  of  irregular  and  independent  masses,  and  these  have  been  so 
ip  and  furrowed  by  the  action  of  denuding  forces  as  to  leave  a  labyrinth  of  sharp 
»  and  peaks,  separated  by  deep  cafions,  out  down  to  a  depth  often  as  great  aa 
or  6,000  feet,  a  large  part  of  which  can  only  have  been  formed  by  the  gradual 
ing  away  of  the  rock  which  occupied  the  space  between  the  walls  of  theae 
^naouB  ravines. 

• 

Awyer's  Bar,  the  center  of  the  mining-region,  is  reached  from  Scott's 
ley  over  a  trail  which  is  closed  by  sdow  four  months  in  the  year. 

want  of  a  wagon -road  is  severely  felt  by  every  resident  of  this 
ing-district.  The  Salmon  Elver,  which  has  yielded  immense  riches, 
s  through  the  town,  and  is  still  worked  to  advantage  by  a  large 
iber  of  miners.  The  quartz-interest  is  but  in  its  infancy,  and  prom- 
to  be  as  extensive  and  rich  as  any  other  mining-district  in  the  State, 
he  works  of  the  Black  Bear  Company  are  the  largest  and  most  ex- 
live  in  the  northern  country,  and  comprise  mill,  chlorination- works, 
-mill,  fouiidery,  &a  The  mill  has  32. stamps,  with  a  capacity  of  48 
I  per  day.    The  new  battery  is  erected  in  a  substantial  manner. 

mortar-beds  are  made  of  two  pieces  of  timber,  10  feet  long  and  30 
L8  inches,  and  keyed  together.  These  are  stood  upon  end  upon  a 
idation  made  of  fine  quartz-dust,  which  is  tamped  down  with  hot 
IS,  thereby  making  it  as  hard,  and  firmer,  if  possible,  than  rock.  It 
3S  four  men  a  whole  day  to  lay  a  half  an  inch  depth  of  this  dust.  The 
se  around  the  mortar-blocks  is  then  filled  in  with  rock,  packed  care- 
y  and  closely  together  by  hand,  and  the  result  is  a  battery  without 
least  jar.  The  16-stamp  battery  now  in  operation  is  built  in  a  like 
iner ;  eight  of  the  stamps  are  fitted  with  revolving  blanket-troughs, 
t  quartz  is  delivered  at  the  mill  from  the  mine  in  wagons,  which  carry 
It  tons.  These  wagons  when  they  arrive  at  the  mill  are  backed  up 
;he  dump,  the  hind  wheels  blocked,  a  block  and  tackle,  suspended 
a  a  derrick,  hooked  on  to  the  fore  end  of  the  wagon,  which  is  then 
ited  up,  and  the  rock  slides  out  of  the  hind  end  in  close  proximity  to 

batteries.  From  here  the  quartz  is  fed  into  the  batteries,  and 
}hed  by  the  stamps.  The  treatment  is  the  usual  California  process — 
klgamation  in  battery,  copper  plates,  and  blanket  washings.  The 
ikets  are  changed  and  washed  about  every  ten  minutes.  The 
iket  washings  and  tailings  are  put  into  a  Stevenson  pan,  which 
ids  them  still  finer ;  from  this  pan  they  run  into  a  settler,  from  which, 
x>nstant  stirring,  the  sulphurets  are  caused  to  flow  out  and  into 
of  Hendy's  concentrators.  After  leaving  these,  they  pass  to  the 
»rination-works.  In  addition  to  the  Hendy's  concentrators,  there 
two  large,  old-fashioned  buddies,  which  are  likewise  kept  constantly 
'ork  concentrating  the  sulphurets.  The  company  has  also  a  well- 
>inted  foundery,  in  which  are  cast  the  cams,  shoes,  and  dies  used  in 
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the  batteries,  grate-bars,  and  other  articles  necessary  about  the  mill  or 
mine ;  also  a  saw-mill,  blacksmith-shop,  boarding-house,  a  brick  office 
for  the  saperintendent,  and  three  or  four  neat  private  residences  with 
tasty  gardens,  store-houses^  stables,  &c.  The  batteries,  pan,  settlers, 
concentrators,  saw-mill,  and  blower  for  foundery  are  driven  by  a  hurdy- 
gurdy  wheel  17*feet  in  diaineter,  with  250  feet  pressure  when  there  is 
plenty  of  water.  When  the  water  gives  out  the  motive-power  is  furnished 
by  a  60-horse-power  double  engine,  the  steam  for  which  is  generated  in  a 
boiler  16  feet  long  by  54  inches  in  diameter.  The  mill-building  is  large 
and  spacious,  being  84  feet  wide  by  90  feet  long.  The  pay-roll  numbers 
over  ninety  men,  >who  receive  from  $50  to  $60  per  month.  The  width 
of  the  ledge  varies  from  5  to  45  feet,  and  the  ore  yields  an  average  of 
$25  per  ton.  New  machinery  is  being  erected  underground,  for  the  pur 
pose  of  opening  up  the  chute  and  extending  the  lower  level  to  the 
bellow  Jacket,  which  yielded  $40  to  the  ton.  The  ledge  extends,  and  is 
owned  by  the  company,  5,200  feet,  and  runs  north  and  south.  The 
present  mill  is  located  over  two  miles  from  the  mine,  which  entails  con- 
siderable expense  in  the  transfer  of  quartz  to  the  mill. 

Two  miles  distant,  on  the  extension  of  the  same  ledge,  is  the  Klamath 
Gold-Quartz  Company.  The  prospects  of  the  Klamath  are  equal  to  those 
of  its  neighbor.  The  mill  is  an  exceedingly  fine  one,  containing  23 
stamps.  The  ledge  is  steadily  increasing  as  it  is  followed  down,  both' 
in  width,  extent,  and  richness.  Should  this  development  continue  and 
its  prospects  be  as  good  as  at  present,  the  milling-capacity  (32  stamps) 
will  be  doubled  next  year.  The  track  from  the  mouth  of  the  tunnel  an^ 
incline  to  mill  is  3,000  feet  long,  yet  quartz  can  be  carried  the  whole  die*; 
tance  and  delivered  in  mill  for  35  cents  per  ton.  Should  the  milling- 
power  be  increased,  it  is  thought  that  the  ore  can  be  delivered  for  ^ 
cents  per  ton.  The  district  is  young  and  its  resources* are  not  fully 
tested. 

On  the  north  side  of  the  township,  and  about  two  miles  distant  in 
a  direct  line,  is  the  Morning  Star,  at  the  head  of  Jackass  gulch,  which 
has  been  wonderfully  rich  in  gold.  This  vein  is  believ^  to  be  the 
source  whence  the  gulch  obtained  its  very  valuable  deposit. 

It  is  chiefly  the  great  difficulty  of  obtaining  supplies  and  of  getting 
over  the  mountain  which  has  prevented  the  vicinity  of  Sawyei's  Bat 
from  becoming  an  important  goldqnartzmiuing  district. 

Recent  accounts  from  Oregon  advise  us  of  the  discovery,  in  Jackson 
County,  on  Rogue  River,  of  extensive  ledges  of  gold-bearing  qnartSi 
which,  from  their  situation,  will  probably  be  found  to  be  the  continuation 
of  the  system  now  being  explored  in  Klamath  and  Siskiyou  Counties. 


1- 
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TRINITY  COUNTY. 

This  coanty,  situated  in  the  northwestern  part  of  the  State,  between 
the  head  of  the  Sacramento  Valley  and  the  Pacific  Ocean,  derives  its 
name  from  Trinity  Eiver,  a  large  stream  rising  in  the  Scott  and  Siski- 
you rang^  flowing  in  a  circuitous  manner  through  the  county,  and 
emptying  into  the  Klamath,  through  which  its  watefs  find  their  way  to 
the  Pacific  Ocean.    The  surface  of  the  country  is  covered  with  chains 
of  lofty  mountains  composed  of  granite  and  slates,  the  sides  of  which 
We  heen  eroded  in  deep  gulches  and  cations.    The  Trinity  and  Salmon 
Mountains,  separating  the  county  from  the  Upper  Sacramento  Valley, 
i^h  a  great  elevation,  and  are  covered  with  snow  nearly  through  the 
sombDer.    The  passes  over  these  mountains  have  an  altitude  of  over 
^000  feet,  rendering  access  difficult  during  the  winter-months.    The 
^^ey-system  of  the  county  has  a  mean  elevation  of  about  1,700  feet 
*bove  sea-level. 

^rom  1851  to  1858^  Trinity  County  had  a  population  of.  about  4,000 
forking  miners,  whose  earnings  aggregated  scarcely  $2,000,000  per  year. 
*^'  Henry  De  Groot,  who  has  traveled  extensively  in  this  county  during 
^^  past  year,  says  the  miners  now  there  do  not  exceed  one-third  of  that 
Climber,  and  yet  it  is  estimated  that  their  gross  earnings  will  this  year 
^^onnt  to  more  than  a  million  dollars,  and  may  even  reach  a  million  and 
f^^uarter,  making  yearly  average  wages  of  nearly  $900  to  the  man,  while 
^  can  hardly  be  said  that  they  work  more  than  half^  certainly  not  over 
*'Wo.t;jiixidg^  of  tiie  time. 

J  The  gravel  or  channel  system  of  Trinity  Goun  ty  is  but  little  understood. 
'"^^  ^t,  so  far  as  observed,  the  auriferous  deposits  partake  more  of  the 
Mature  of  enormous  drifts  filling  pre-existing  valleys  than  of  the  channel- 
^^^aracteristics  of  Placer,  Nevada,  and  Sierra  Counties.  Gi^it.  Geo.  H. 
Atkins,  of  Weaverville,  a  miner  of  extended  experience  and  close  obser- 
vation, informs  me  that  two  or  more  of  these  ranges  of  drifts  extend 
l^foss  the  county  in  a  general  east  and  west  direction.  One  of  these 
^^aa  been  traced  forty  miles,  and  forms  a  succession  of  high  ridges,  occa- 
sionally cut  by  modem  streams,  and  showing  a  depth  of  gravel  unknown 
^  other  portions  of  the  State.  It  probably  at  one  time  reached  the 
-Pacific  Ocean.  Another  drift-system  occurs  further  south,  but  a  large 
portion  of  this  has  been  broken  and  swept  away  by  the  Trinity  Biver, 
^^aving  occasionally  large  deposits  of  gravel  adjacent  to  either  bank 
^bere  the  river  has  taken  a  sharp  turn.  Of  this  class  is  the  Atkins  & 
^^o\^d^Q  property,  eight  or  ten  miles  from  Weaverville,  noticed  at  some 
*^Ogth  elsewhere. 

Weaverville,  the  county-seat,  is  situated  in  the  Weaverville  Basin, 

^^ich  seems  to  be  a  depression  occurring  on  the  line  of  one  of  the  drifts 

^l^ove  alluded  to.    The  deposit  of  gravel  is  here  very  deep,  and  has  no 

?^^t;aral  outlet  deep  enough  to  be  available  for  other  than  surface-wash- 

^^Ss.    During  the  year  1852,  while  placer-mining  was  actively  carried 

^^  at  Weaverville,  the  citizens  commenced  a  prospecting-shaft  for  the 

l^l^^ipose  of  determining  the  depth  of  the  gravel  and  ascertaining  whether 

^^^  bottom  could  be  practically  worked.    Much  to  their  astonishment, 

^^  bed-rock  was  reached  that  season,  and  the  work  was  continued  dur- 

•^^  1853,  and  finished  in  1854.    Mr.  Sites,  who  had  charge  of  the  work, 

J^^orms  me  that  the  shaft  passed  through  alternate  strata  of  gravel, 

^^^nd,  and  bowlders,  and  occasionally  a  layer  of  talcose  material.    What 

supposed  to  be  the  bed-rock  was  reached  at  a  depth  of  660  feet. 

nt  three-fourths  of  the  matter  passed  through  was  auriferous ;  but, 

ntrary  to  expectation,  the  bottom  did  not  prove  proportionately  richer 
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than  the  top.     This  exploration  only  proved  the  impracticability 
working  the  ground  lower  than  the  natural  outlet  of  the  basin. 

One  of  the  most  interesting  mining  enterprises  of  this  section  is 
Davidson  flume.  This  is  a  large  and  costly  structure  laid  down  al( 
Weaver  Creek  for  the  purpose  of  running  off  and  discharging  i 
Trinity  River  the  tailings  that  for  more  than  twenty  years  have  bi 
collecting  in  Weaver  Basin,  and  have  so  accumulated  as  to  seriou 
interfere  with  mining-operations  there.  Nearly  a  mile  of  this  fla 
has  been  completed,  at  a  cost  of  about  $30,000,  leaving  five  miles  . 
to  be  built.  It  is  16  feet  wide  and  12  feet  high,  constructed  of  hes 
lumber,  and  anchored  with  iron  bolts  into  the  bed-rock.  The  win 
before  last  being  dry,  there  was  not  enough  water  to  carry  off  any  gr( 
amount  of  tailings,  and  it  was  feared  the  work  would  prove  a  failn 
With  the  present  abundance  of  water,  however,  it  is  accomplishio^ 
great  deal  of  good,  relieving  many  of  the  overcharged  claims,  and  pro 
ising  the  proprietors  a  rich  harvest  of  gold.  This  structure  is  divid 
into  two  compartments,  the  one  10  and  the  other  6  feet  wide.  Wh 
there  is  plenty  of  water  both  are  kept  running  at  the  same  time.  Wh 
the  water  diminishes,  it  is  all  turned  into  one  and  the  other  cleaned  i 
The  final  success  of  this  flume  should  encourage  the  projectors  of  the 
tailing-operations  elsewhere  in  the  State  to  perseverance,  as  only 
bountiful  supply  of  water  seems  necessary  to  insure  good  results ;  ai 
this  can  in  most  cases  be  readily  commanded.  If  $40,000  or  $50,0( 
and,  possibly,  $60,000  or  $80,000,  can  be  extracted  ^om  these  tailin 
in  the  course  of  three  or  four  months,  worked  on  such  a  comparative 
limited  scale,  what  might  be  expected  from  the  steady  operatious  of 
enterprise  like  that  designed  to  rewash  the  tailings  of  Bear  Eiver  ai 
similar  localities  in  the  central  portion  of  the  State  ? 

The  McGillivray  property  is  situated  fifteen  miles  below  Weavervil 
on  the  main  Trinity.  This  consists  of  extensive  river-bars,  farmit 
lands  highly  improved,  water-franchises,  ditches,  &c.  The  clean-up 
the  present  season  is  estimated  at  $75,000,  two-thirds  of  it  net  profit 
and  this  production  could,  without  any  very  great  expenditure,  be  neai 
doubled.  A  similar  property,  belonging  to  Doctor  Ware,  located  one  m 
above  Weaverville,  was  disposed  of  in  the  spring  of  1874,  the  purchase 
being  mostly  resident  miners.  A  ditch  has  recently  been  complet 
carrying  a  portion  of  the  water  appurtenant  to  this  estate  upon  Oreg 
Gulch  Mountain,  where  it  is  now  being  used  for  piping  off  a  deposit 
rich  gravel  owned  by  the  company.  This  ditch,  which  is  four  mil 
long  and  carries  2,500  inches  of  water,  was  built  in  three  mouths — a  fc 
that  speaks  well  for  the  energy  of  the  builders,  the  weather  having  be 
much  of  the  time  very  unfavorable  for  out-door  operations. 

The  exhaustion  of  the  surface-placers,  bars,  aud  streams  of  Trinil 
about  the  year  1860,  was  followed  by  a  period  of  decadence  which  last 
for  ten  years,  when  the  deep  gravel-deposits  of  the  county  attract 
the  attention  of  some  of  the  leading  hydraulic  miners  of  Nevada  a 
Placer  Counties,  who  acquired  by  location  and  purchase  extensive  are 
of  gravel-ground,  and  proceeded  to  lay  out  aud  construct  mining-cam 
for  the  purpose  of  bringing  in  large  quantities  of  water.  Several 
these  operations  are  only  equaled  in  magnitude  by  the  great  operatic 
in  the  central  counties.  Among  these  is  the  Oregon  Gulch  Mini 
Company's  property,  a  few  miles  west  of  Weaverville,  which  was  f 
merly  known  as  the  Ward  claim,  having  been  worked  by  Mr.  James  Wa 
during  the  rainy  seasons  of  several  years  past  with  a  light  head 
water,  at  times  not  more  than  100  inches.  The  present  owners,  Mess 
Atkins,  Loveridge,  Lowden,  and  others,  are  now  engaged  in  the  cc 
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&^^;3ractioQ  of  a  ditch  for  the  pnrpose  of  bringing  an  ample  supply  of 
»ter  on  the  ground.    This  ditch  is  4  feet  wide  on  the  bottom,  6^  feet 
top,  3  feet  deep,  and  run  on  a  grade  of  11.20  feet  to  the  mile.    It  will 
o^fciry  2,500  inches  of  water  this  season,  and  after  becoming  settled  will 
csurry  3,000  inches  or  more.    The  line  is  graded  7^  feet  wide  and  the  ex- 
<3Skvation  made  close  into  the  bank,  leaving  not  less  than  a  foot  of  solid 
e^rth  on  the  outside,  which  greatly  strengthens  the  ditch  and  will  do 
much  to  prevent  breaks  and  other  damage.    Thus  far  the  ground  has 
been  of  a  character  easily  worked,  much  of  it  such  that  it  could  be 
spaded.    Most  of  the  rock  is  of  a  rotten,  seamy  character,  easily  worked, 
and  but  little  blasting  has  therefore  to  be  done.    No  finming  will  be  re- 
quired on  the  line,  which,  when  completed,  will  be  nearly  four  miles  in 
length,  and  all  ditch.    Near  the  top  of  the  divide  they  are  engaged  in 
mnniug  a  cut ;  from  this  they  will  tunnel  a  short  distance,  raise  a  shaft, 
and  sluice  out  a  hole  for  a  reservoir.    From  this  reservoir  it  is  intended 
to  ran  the  water  down  a  ravine  and  take  it  up  in  a  pipe.  Eleven  hundred 
feet  of  15-inch  iron  pipe  will  be  required  to  convey  the  water  on  the  claim, 
and  250  feet  pressure  will  be  used.    Much  more  pressure  can  be  secured 
if  Deede<l,  but  the  bank  being  easy  to  cut^  250  feet  is  considered  all- 
BQmcient.    A  4-foot  flume,  of  forty  boxes,  will  be  put  in  here,  and  the 
dirt  damped  and  redumped,  and  run  through  three  O-foot  flumes  of 
four  boxes  each  before  it  reaches  the  bed  of  the  gulch  several  hundred 
feet  below.    Under-currents  and  all  other  improvements  and  appliances 
for  saving  gold  will  be  used  extensively. 
A  writer  in  the  Trinity  Journal,  in  referring  to  this  claim,  says : 

The  eniTel-deposit  formiDfr  the  Oregon  Gulch  Mountain  is  not  equaled  by  anything 

pi  the  Kind  in  the  State.    The  reservoir  ont  on  the  top  of  the  hill  is  in  gravel  of  sim- 

^  character,  and  prospects  equally  as  well  as  that  being  worked  by  Mr.  Ward,  some 

^  feet  below  the  summit.    The  slate  bed-rock  is  more  than  100  feet  lower  than 

^0  level  OQ  which  Ward  is  working,  and  the  gravel  is  of  the  same  character  and 

Qnality.    If  this  bed-rock  goes  in  on  a  level,  as  it  undoubtedly  does,  we  have  here  a 

P^vel-depoeit  of  not  less  than  1,000  feet  in  depth,  which  prospects  very  rich  wherever 

'*  has  been  tried.    As  to  the  prospects,  from  6  to  10  cents  is  frequently  found  in  a 

^^velful  of  the  gravel,  and  it  is  a  rare  occurrence  to  wash  a  shovelful  without  obtain- 

."*g  several  colors.    The  hole  from  which  Mr.  Ward  has  taken  some  910,000  is  not  so 

'^'^e  but  that  it  could  be  worked  in  ten  days  with  a  Little  Giant  and  a  good  head  of 

!^^ter.    On  the  bed-rock  below,  Mr.  Dyer  has  this  winter  been  running  a  claim,  using 

*^^d'8  water ;  has  already  taken  $(300  from  his  flume,  and  will  probably  get  as  much 

^Ofe  in  cleaning  the  bed-rock.    The  piece  of  ground  he  has  sluiced  off  is  about  equal 

.   half  a  day's  work  with  a  good  rig  and  plenty  of  water.    It  may  seem  like  exaggera- 

^'^O  when  we  say  that  the  amount  of  ground  these  men  have  moved  was  so  smalland 

^id  80  largely,  l>ut  such  are  the  facts,  known  to  all  who  are  conversant  with  the 

^^tter.    And  tliey  did  not  get  a  very  large  proportion  of  the  gold  at  that.    Desiring 

^  know  how  much  fine  gold  he  lost,  Mr.  Ward  last  summer  washed  sixty  buckets  of 

?^  tailings  in  a  rocker,  and  realized  $5,  or  8  cents  to  the  bucket.    We  have  never 

?2^®  detailed  estimates  of  the  probable  amount  of  pay  in  this  ground,  but  with  a 

r'S^^^  rigging  and  plenty  of  water  it  cannot  fall  much  below  $500  per  day,  and  is  lia- 

^^  to  go  to  a  thousand,  or  even  higher.    It  is  probable  that  after  this  season  the  com- 

[^^y  win  find  it  necessary  to  work  this  immense  deposit  in  three  or  four  benches,  as 

^  '^ill  be  an  utter  impossibility  to  work  a  1,000-foot  gravel-bank  from  the  bed-rock. 

^^  to  how  this  immense  bed  or  channel  of  auriferous  gravel  was  deposited  there,  much 

^^^eolation  is  indulged  in,  but  it  certainly  seems  that  in  ages  long  ago  Oregon  gulch 

^^s  the  natural  outlet  of  Weavervillo  Basin. 

This  enterprise  is  one  of  many  of  a  similar  character  in  this  portion 

^^  the  coanty.    Several  claims  having,  like  this,  an  outlet  on  Oregon 

^^Icby  are  preparing  for  opening  on  an  extensive  scale  in  the  spring  of 

-^^75,    With  the  vast  extent  of  rich  gravel  in  this  county,  it  is  somewhat 

^'^anarkable  that  this  interest  shonld  have  lain  dormant  for  so  many 

^^rs.    It  was  not  until  the  spring  of  1874  that  the  improved  appliances 

^f  hydraulic  mining,  so  generally  in  use  in  Nevada  and  Placer  Counties, 

^tte  introduced  in  Trinity. 
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The  Backeye  CompaiiT^s  miniDg  property  is  between  Stewart's  Fork  < 
the  Trinity  Biver  and  Bnsh  Greek^  a  tributary  of  the  Trinity,  eigl 
miles  in  a  northeasterly  direction  from  Weaverville.  The  compan 
have  acquired  960  acres  of  auriferoas  gravel  on  the  line  of  the  auciei 
channel,  which  once  had  its  outlet  on  .the  Pacific  Ocean.  The  grouni 
forming  a  high  ridge  with  deep  gorges  on  either  side,  is  favorably  siti 
ated  for  hydraulic  operations  on  a  large  scale. 

The  deposits  of  this  channel  form  an  extensive  plateau  along  tb 
southern  base  of  the  Salmon  and  Siskiyou  Mountains,  and  average  thre 
miles  in  width,  with  a  length  of  more  than  forty  miles.  The  depth  < 
auriferous  gravel,  from  the  highest  point  of  the  plateau  to  bed-rock,  ha 
been  estimated  at  1,000  feet  and  more.  Prospecting-shafts  sunk  b 
various  points  have  demonstrated  the  richness  of  this  gravel  for  a  dii 
tance  of  nearly  forty  miles.  The  bed-rock  was  reached  only  in  on 
place,  Weaverville  Basin. 

Another  favorable  feature  in  the  deposits  of  this  channel  is  the  absenc 
of  lava,  cement,  and  pipe-clay;  nor  is  the  gravel  strongly  cementec 
being  easy  to  wash,  while  the  gold  is  of  fine  quality. 

A  mining-canal  has  been  surveyed  by  the  Buckeye  Company,  and  pai 
tially  completed,  for  the  purpose  of  bringing  on  this  plateau  the  wat6i 
of  Stewart's  Fork  and  its  tributaries.  This  canal  will  be  twenty  mile 
long,  and  will  take  up  the  waters  of  Stewart.'s  Fork  and  eleven  tributai; 
streams.  Mr.  W.  S.  Lowden,  United  States  deputy  mineral-surveyoi 
estimates  the  quantity  of  water  available  during  the  dry  season  at  8,61 
inches,  (miners'  measurement,)  and  states  that  the  water-supply  wiU  a 
no  time  run  below  5,000  inches;  while  for  several  months  the  suppl 
will  be  largely  in  excess  of  the  capacity  of  the  ditch,  or  the  probabl 
demand  for  many  years.  This  canal  will  supply  a  mining-country  ha^ 
ing  an  area  of  eighteen  miles  in  length,  three  miles  in  width,  and  a 
estimated  average  depth  of  500  feet,  comprising  Buckeye  Eidge,  Brown' 
Hill,  Musser  Hill,  and  Bolt's  HilL 

The  Buckeye  canal,  as  surveyed,  will  be  twenty -one  miles  in  lengtl 
8  feet  wide  on  top,  5  feet  wide  on  bottom,  and  3^  feet  deep,  having 
capacity  of  from  2,500  to  3,000  inches.  Mr.  John  Simpson,  M.  £.,  ha 
made  the  following  estimate  of  cost  of  construction:  Earth-excavation 
per  cubic  yard,  15  cents;  earth  and  decomposed  rock,  20  cents;  eart- 
aud  detached  rock,  50  cents;  country-rock,  (slate,)  $1.  The  total  cos 
will  approximate  $60,000.  Should  it  be  necessary  to  utilize  all  the  aval 
able  water,  a  lower  ditch  of  like  capacity  can  be  constructed  for  tta 
same  amount.    Water  will  be  sold  at  12^  cents  per  inch. 

Until  the  completion  of  the  system  of  canals  above  described,  all  • 
which  will  probably  be  finished  in  1875,  mining  cannot  be  carried  on  i 
this  county  on  a  scale  commensurate  with  the  magnitude  and  prove 
richness  of  its  gravel-deposits.  The  topographical  features  of  tM 
country  are  unfavorable  for  the  accumulation  of  heavy  masses  of  snoi 
near  the  gravel-ridges,  in  consequence  of  the  steepness  of  the  mountai 
sides.  It  has  therefore  been  necessary  to  tap  the  streams  near  the 
heads,  and  by  this  means,  with  long  lines  of  ditches,  an  ample  suppa 
of  water  will  be  obtained  for  eight  or  nine  months  of  the  year. 

Among  the  important  gravel-mining  claims  of  Trinity  County  ms 
be  noted  the  operations  of  Messrs.  Atkins  &  Lowden,  at  Grass  Vail 
Creek,  on  the  south  bank  of  the  Trinity  Biver,  four  miles  south  of  We 
verville  Basin.  This  company  owns  at>out  1,000  acres  of  land,  of  whi>" 
the  greater  portion  is  hydraulic-mining  ground.  Water  is  taken  fro 
Grass  Valley  Creek  by  means  of  two  ditches,  of  an  aggregate  capacity 
1,600  inches;  and  a  third  ditch  will  be  constructed  during  the  year  187 
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by  means  of  which  all  the  water  of  Grass  Valley  Greek  may  be  brought 
to  the  highest  point  on  the  gravel-ridge.  This  will  fnrnish  a  snmmer 
supply  of  2,000  inches,  and  at  no  season  will  the  supply  fall  below  a 
working-head.  The  ontlet  of  the  claim  is  through  Little  Greek  into  the 
Trinity  Biver.  This  seems  to  be  a  detached  mass  of  gravel,  which  has 
been  left  standing  in  consequence  of  the  Trinity  Eiver  making  a  sharp 
torn  at  this  point.  The  existence  of  gravel  on  benches  and  points  above 
the  present  banks  of  the  Trinity,  for  many  miles  north  and  east  of  this 
h^  accumulation,  indicates  that  the  Trinity  has  repeatedly  cut  through 
the  ancient  bed  of  deposit.  The  workings  of  1874  prove  the  ground  to 
be  as  rich  as  the  standard  of  the  central  counties,  a  surface- bench  hav- 
ing yielded  7^  cents  to  the  cubic  yard.  The  nature  of  the  bottom  is 
iinknown. 

The  resources  of  THnity  Gounty  are  comparatively  unknown,  and 
VDtil  the  past  year  have  been  unappreciated.    Its  mountains  are  inter- 
sected witii  ledges  of  gold-bearing  quartz,  and  yet  the  county  possesses 
baf  one  quartz-mill,  a  small  mill  of  five  stamps.    Immense  ridges  of 
Poriferous  gravel,  of  a  proven  depth  of  from  500  to  800  feet,  whose  rich- 
ness has  been  demonstrated  by  surface-washing  with  the  small  heads  of 
^ater  accumulated  in  the  rainy  season  and  by  prospecting-shafts,  may 
be  traced  for  miles  within  its  boundaries,  and  yet  up  to  the  present 
^Qie  no  work  has  been  done  for  more  than  three  months  in  the  year. 
Extensive  deposits  of  cinnabar  exist  near  Trinity  Genter,  from  which 
^ipnents  of  quicksilver  were  mf^e  within  three  months  from  the  period 
^  breaking  ground.    The  mean  elevation  of  the  valley-system  of  this 
^^^nty  is  less  than  2,000  feet ;  and  its  soil  will  produce  in  profusion  all 
^be  products  necessary  for  the  support  of  a  large   population.    Its 
fountains  are  well  wooded  and  watered,  and  the  climate  is  mild  and 
Suable. 

SONOMA,  NAPA,  AND  LAKE  COUNTIES. 

.  The  counties  of  Sonoma,  Napa,  and  Lake,  lying  between  San  Fran- 
^%co  Bay  and  Glear  Lake,  have  been  the  scene  of  considerable  excite- 
iKifsnt  during  the  year  1874,  consequent  upon  the  discovery  and  opening 
^t  tkh  mines  of  silver  and  quicksilver.  In  Napa  Gounty  alono  it  is  esti- 
mated that  at  least  9250,000  has  been  disbursed  for  labor  in  the  develop- 
^Qnt  of  the  mines,  and  as  much  more  expended  for  mining-machinery, 
^^Umaoes,  retorts,  &c.  Probably  the  counties  of  Sonoma  and  Lake  have 
^ach  derived  as  much  benefit  through  the  development  of  their  mineral 
'^^ources  as  Napa  Gounty. 

A  belt  of  eruptive  rock  of  a  porphyritic  nature  extends  from  the  head 

^  San  Fancisco  Bay  through  these  three  counties  to  the  vicinity  of 

^l^ar  Lake.    Mount  Saint  Helena,  in  Napa  Gounty,  which  reaches  an 

^Itttude  of  about  4,400  feet,  is  the  culminating  point  of  this  upheaval* 

-^iximediately   eastward  of  this  volcanic  belt  is  a  region  of  meta- 

^^ori^ic  slates,  sandstones,  and  serpentine,  very  similar  to  the  mercury- 

^^^aring  rocks  of  New  Almaden  and  New  Idria.    As  early  as  1860,  cin- 

^^Bfcbar  was  discovered  in  this  range,  and  many  locations  were  made }  but 

^^e  low  price  of  quicksilver,  resulting  from  the  large  production  of  the 

^^^Qding  mines  of  the  world,  rendered  this  class  of  mining  hazardous,  if 

^^t  unprofitable.    Only  one  mine,  the  Bedington,  at  Knoxville,  Lake 

5^^pi&fy,  BOW  the  most  productive  quicksilver-mine  in  Galifomia,  has 

^gen  worked  with  any  degree  of  regularity.    In  1870,  the  New  Almaden, 

^^  Santa  Glara  Gounty,  ceased  to  be  largely  productive,  and  shortly 

r^ttttrward  the  Almaden  of  Spain  was  closed,  owing  to  the  domestic 

^^^^^bles  prevailing  in  that  country.    The  rapidly-increasing  price  of 
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qnicksilver,  which  steadily  advanced  from  50  cents  to  $1.50  per  pounds 
proved  an  incentive  to  discovery  and  exploration,  and  resalted  in  th.^ 
opening  of  many  valuable  mines,  the  production  of  which  is  elsewhecrs 
given  in  tabular  form. 

I  subjoin  brief  notices  of  some  of  the  leading  mines. 

The  Great  Western  mine  is  situated  on  the  ridge  which  separates  Napra 
and  Lake  Counties,  a  few  miles  north  of  Saint  Helena  Mountain*    Tfe^ 
company  has  a  patent  for  the  mine  and  1,600  acres  of  timber-land.      ^ 
lOton  furnace  and  another  of  30  tons'  ca])acity,  with  six  iron  condensesrs, 
were  in  operation  in  December,  1874.    The  mine  is  producing  about  3^30 
flasks  of  quicksilver  a  month.    Two  main  tunnels  have  been  ran  from 
opposite  sides  to  the  center  of  the  hill,  where  they  are  connected  with  a 
shaft  70  feet  deep.    From  the  shaft  parallels  have  been  run,  and  the  ore  is 
taken  out  through  the  tunnel  on  the  east  side  of  the  hill  just  above  the 
reduction-works.    A  tunnel  has  been  commenced  below  the  works  to 
run  1,600  feet,  the  length  of  the  develoi)ed  portion  of  the  mine.    The 
ore  will  be  taken  through  this  tunnel  from  above  and  from  side-drifts. 
The  rock  is  soft ;  much  of  it  crumbles  and  is  made  into  adobes.    There 
is  1,500  feet  of  tunneling  altogether,  splendidly  timbere<l,  exclusive  of 
the  prospecting-tunnels,  eight  in  number.    The  quicksilver-ores  here 
are  contained  in  a  formation  of  a  serpentine  over  200  feet  in  width, 
which  has  been  cross-cut  for  40  feet,  and  found  profitable  for  that  dis- 
tance.   The  lowest  depth  attained  below  the  surface  is  400  feet 

About  three  miles  north  of  the  Great  Western  is  the  American  mine. 
This  company  uses  a  10-stamp  mill  for  crushing  the  ore,  after  which  it 
is  made  into  adobes,  or  bricks,  and  treated  by  a  retort  and  condensers, 
with  a  capacity  of  10  tons  (ore)  per  day. 

The  Ida  Clayton,  in  the  same  vicinity,  will  be  ranked  among  the  pro- 
ducing mines  in  1875. 

The  Manhattan  Company's  mine,  near  Knoxville,  Lake  County,  has 
been  opened  to  a  depth  of  200  feet,  but  there  is  an  abundance  of  ore 
near  the  surface.  The  company  runs  a  Knox  &  Osborn  furnace,  of  24 
tons'  capacity,  and  works  16  to  20  tons  daily,  employing  65  to  70  men  is 
all.  Wages,  to  miners,  $45;  helpers,  $40;  common  laborers,  $3d  p^f 
month  and  board,  with  cabin-accommodations.  These  are  the  standard 
wages  of  miners  and  helpers  in  the  quicksilver-region. 

The  Calitbrnia  Company's  works  are  situated  three  miles  north  of 
Knoxville,  near  the  line  of  Yolo  County.    The  lower  tunnel,  through 
which  all  the  ore  from  the  various  tunnels  and  surface- workings  for  3^ 
feet  above  it  is  discharged,  is  about  51)0  feet  long,  with  a  well-ironod 
car-track.    Above  this  is  another  tunnel,  600  feet  long,  with  its  cross- 
sections  and  stopiugs.     Above  this  is  still  a  third  tunnel,  between 
400  and  500  feet  long.     And  still  above  are  .open  surface-workiog^ 
yielding  good  mineral,  worked  to  the  depth  of  40  or  5i)  feet.    The  coio- 
pany  is  using  at  present  one  of  the  best  constructed  Knox  &  Osbo^ 
furnaces,  with  ample  condensing  chambers,  with  vapor-draught  extend- 
ing nearly  a  quarter  of  a  mile  away,  up  the  mountain  side,  thus  fr^' 
ing  the  whole  premises  of  any  danger  from  hurtful  gases  or  mercuff' 
])oisou.    Capacity  of  furnace,  24  tons  daily.    The  fine  metal-beafi^^ 
dirt  and  gravel  are  concentrated  by  the  aid  of  water,  so  that  b^*? 
small  amount  passes  through  the  furnace.    The  amount  of  metal-yi^j 
varies  according  to  quality  of  ore  used;  one  week  gave  a  yield  of  ^ 
tanks  of  76^  pounds  each,  but  some  weeks  run  less.    The  comp^^^ 
employs  on  all  the  works,  including  extensive  wood  and  farm  op«f*' 
tions,  100  men.    It  erects  all  necessary  dweUings  and  owns  all  impro^o* 
ments  made  on  its  lands. 
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^fce  Redington  qnickdilvermine,  of  Kooxville,  employs  250  men. 

^[*^ere  are  three  Kdox  &  Osboni  farnaces,  and  one  more  is  being  erected. 

Tii€^8e  are  old-style  furnaces,  that  work  about  200  tons  per  week.    Tlie 

^u^x  &  Osborn  furnaces  yielded  about  600  to  1,000  flasks  per  month 

foi*  the  past  few  months.    There  Is  plenty  of  good  ore  in  the  mine  on  the 

.^^^O-foot  level.    The  company  owns  the  town  and  miles  of  the  snrround- 

^'^K  lands,  with  a  vast  store  of  all  the  ordinary  and  extraordinary  neces- 

rxnesy  provisions,  clothes,  medicines,  &c.,  hotel  and  stable,  and  shops. 

The  Commercial  Herald,  of  San  Francisco,  says  of  this  mine: 


Redington  has  prodaced  daring  the  year  7,200  flasks,  an  increase  of  3,000  flasks 
1873,  averaging  about  800  flaiskd  per  month  during  the  last  half  of  the  current 
.    It  gives  promise  of  a  stiU  farther  increase  of  product  duriog  1875,  having  just 
C5^vxipletea  a  third  new  continuous  furnace,  and  having  a  fourth  now  under  construc- 
tion.   This  company  will  thus,  within  thirty  days,  have  three  furnaces  in  operation, 
C^flBch  with  a  capacity  of  24  tons  daily;)  and  about  April  1, 1875,  they  wiU  have  four 
svmch  forDaoes  in  operation,  and  may  be  expected  to  produce  thereafter  about  1,200 
^^iiks  per  month.    The  development  of  their  mine  has  fully  kept  pace  with  this 
lv»«fease  of  their  reduction-capacity,  and  affords  a  guarantee  of  an  ample  supply  of 
<yr«  to  keep  idl  their  reduction- works  busily  employed.    Besides  paying  tne  large  out- 
^flky  for  new  construction-works,  this  mine  has  paid  its  owners  coqtinuous  divdends 
'Uuoogh  the  year,  at  the  monthly  rate  of  $30  per  share,  (the  capital  stock  being 
SlJi60,0OO,  in  1,260  shares  of  $1,000  each,)  so  that  it  now  fairly  stands  as  the  leading 
^^uickulver-mine  of  the  coast. 

The  main  range  of  the  Mayacamas  Mountains  forms  the  northeastern 
l>OQndary-line  between  Sonoma  and  Lake  Counties.    Between  Pine  and 
Oobb  Mountains,  links  in  the  main  chain,  rises  Big  Sulphur  Creek,  flow- 
^i3g  through  a  deep  gorge  formed  by  Cobb  Mountain  and  the  Hog's-back, 
^  spur  running  nearly  parallel  with  the  main  range.    In  the  caiion 
^nned  by  these  two  mountains  the  Geyser  Springs  are  located.     Little 
Solphor  Creek  rises  in  Pine  Mountain,  flows  west  of  the  Hog's-back 
^nge  around  Geyser  Peak,  and  unites  with  Big  Sulphur,  isolating,  as 
^  were,  this  immense  upheaval,  whose  highest  point,  Geyser  Peak,  is 
^ir^  feet  above  the  sealevel.    On  the  opposite  side  of  Little  Sulphur 
^re  is  a  parallel  range  of  almost  equal  length,  which,  to  the  westward, 
.^J^ks  into  irregular  hills,  terminating  finally  in  the  Russian  Biver  Plain. 
^e  have  now  Cobb  Mountain  in  the  main  range  for  a  background,  a 
I^^ndlel  range  known  as  the  Hog's-back  or  Geyser  Mountain,  and  still 
Mother  parallel  range  of  almost  equal  altitude,  the  trend  of  each  being 
^utheast  and  northwest    Little  Sulphur  Creek  flows  through  Pine 
"lat,  which  is  situated  between  the  two  ranges  last  named.    As  the 
lUoantains  approach  each  other  the  valley  is  pinched  out,  and  the  creek, 
'^^ving  the  flat,  flows  through  a  steep  and  precipitous  canon.    The  main 
4fiicksilver-lode  of  the  district  is  supi>osed  to  come  through  Pine  Mount- 
ain into  the  Hog's-back  or  Geyser  range,  near  Pine  Flat.    The  ledge  runs 
^tong  this  range  in  the  direction  of  Geyser  Peak,  near  which  it  crosses 
^beiidge,  running  from  thence  in  the  direction  of  Cloverdale.    It  is  said 
^bat  the  outcrop  has  been  traced  until  it  terminates  with  the  coast  at  a 
Point  in  Mendocino  County. 

The  Oakland  mine  is  situated  in  the  Devil's  Caiion,  at  the  head  of  a 
^oq)  gorge  in  the  Geyser  range.  The  location  was  made  by  tracing  to 
^t^ir  source  bowlders  and  "  float"  rock  containing  cinnabar, which  were 
wand  profusely  scattered  over  the  caHon.  The  Oakland  Company 
J'orks  a  force  of  forty  miners.  There  are  six  retorts  in  operatiou,  pro- 
^pcing  100  flasks  of  metal  a  month.  The  main  tunnel  is  run  into  the 
^^tt  113  feet,  from  which  drifts  have  been  run  east  36  feet  The  com- 
^^y  has  in  operation  a  crusher,  run  by  steam-power,  with  a  capacity 
^  crashing  100  tons  in  twenty-four  hours.  There  is  also  complete  400 
^^t  of  railway  from  the  tunnel  to  the  retorts.  The  ore  in  the  ledge, 
^hieh  is  10  feet  wide,  is  cinnabar.    The  walls  of  the  ledge  are  well  de- 
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fined,  and  the  clay  lining  appears  between  the  ledge  and  both  the  upp 
and  lower  walls.    The  ore  is  richest  in  the  center  of  the  veih. 

Adjoining  the  Oakland  mine  is  the  Geysw.  Its  massive  ontcrc 
forms  a  portion  of  the  northern  wall  of  the  canon.  From  these  tv 
ledges  the  large  amount  of  float  in  the  bed  of  the  stream  original 
came.  It  indicates  that  there  is  a  large  supply  in  the  main  lodes  firo 
whence  these  huge  cinnabar  bowlders  were  torn. 

The  Battlesnake,  during  the  early  period  of  its  development,  wi 
known  as  a  ^^  native-quicksilver''  mine.  The  metal  is  not  in  the  form  < 
cinnabar,  but  adhering  to  the  walls  of  the  tunnels  and  shafts,  and  fom 
ing  little  pools  in  the  dirt  or  earth  at  the  bottom  of  the  tunnels.  It  pr 
sents  the  same  appearance  as  though  one  had  carried  the  metal  into  th 
tunnels  and  scattered  it  broadcast  on  the  sides  and  roof.  This  peculia 
ity  is  found  in  the  Idria  mine  of  Garniola,  Austria. 

There  are  several  hundred  locations  in  the  counties  of  Sonoma,  Lak< 
and  Napa  which  are  being  vigorously  prospected,  and  not  less  than  on 
hundred  furnaces  and  retorts,  varying  in  capacity  from  one  to  ten  toE 
of  ore  per  day,  have  been  erected,  a  msyority  of  which  will  run  period 
cally  while  quicksilver  maintains  a  price  over  $1  per  pound ;  but  tb 
trouble  with  the  majority  of  these  claims  is  that  the  mercury-bearin 
ores  are  not  concentrated  in  large  masses,  but  diffused  and  disseminate 
throughout  the  country-rock  to  such  an  extent  as  to  rarely  exceed  on< 
half  of  one  per  cent,  equivalent  to  $10  per  ton  with  quicksilver  at  $1  p( 
pound. 

I  am  under  obligation  to  Dr.  A.  Blatchly,  M.  E.,  of  San  Francisco,  fc 
the  following  interesting  account  of  the  Geyser  group  of  quicksUve: 
mines  situated  in  Sonoma  County: 

The  first  qnicksilver-miDe  discovered  in  the  vicinity  of  the  €^8er  Springs  was  tl 
Pioneer.  It  was  located  by  a  band  of  prospectoni  who  were  banting  for  silver  in  1^ 
and  found  native  mercury  in  the  croppings  of  the  vein.  This  discovery  immediate] 
caused  a  mining  exciten^ent,  and  a  number  of  mining-districts  were  formed  and  a  mu 
titude  of  claims  were  located  and  recorded.  Little  or  no  work  was  done  on  mai^  < 
these  claims,  while  on  others  a  oonsiderable  amount  ef  labor  was  expended ;  bat  tft 
low  price  of  quicksilver  and  want  of  skill  in  mining  ahd  metallurgy  caused  all  woi 
to  cease,  and  lor  a  number  of  years  the  mines  were  deserted.  In  about  ten  years  afti 
the  first  locations  were  made,  the  present  owners  came  into  possession,  formed  nei 
mining-districts,  and  have  pushed  the  development  of  their  mines  with  skill  ao 
energy. 

These  mines  are  located  in  Sonoma,  Napa,  and  Lake  Counties,  extending  in  an  eail 
erly  and  westerly  direction  for  fifty  or  sixty  miles,  and  northerly  and  southerly  ft 
twenty  or  thirty  miles.  The  boundaries  of  this  district  are  by  no  means  well  definec 
and  it  is  probable  that  fhture  explorations  will  materially  enlarge  these  limits.  Th 
mines  so  far  located  are  mostly  in  the  northern  portions  of  *  Sonoma  and  Napa  Countif 
and  in  the  southern  part  of  Lake  County. 

The  country-rock  is  metamorphic  sandstone,  traversed  by  veins  of  serpentine,  an 
occasionally  by  veins  of  quartz  and  ^oartzit-e,  these  siliceous  veins  being  generaU 
small  and  not  well  defined,  with  strikes  m  every  direction,while  the  magnesian  veins  ai 
large,  well  defined,  and  usually  strike  nearly  east  and  west,  with  a  Sight  dip  to  th 
north. 

The  cinnabar  almost  invariably  occurs  in  a  siliceous  magnesian  veinstone,  in  whic 
the  silex  greatly  predominates.  Many  of  the  deposits  are  net- works  of  veins  of  sile: 
with  the  interstices  filled  with  silicate  of  magnesia  and  cinnabar.  These  veins  ai 
found  between  the  sandstone  and  the  serpentine.  In  some  mines  the  vein  is  north « 
the  serpentine,  in  others  south,  there  being  no  regularity  in  this  particular  in  tho 
modes  of  occurrence.  In  some  veins  the  cinnabar  is  found  in  nodules  or  deposits,  be 
generally  in  smaU  veins  running  across  the  veinstone,  and  usually  associated  wit 
quartz.  The  native  mercury  is  generally  found  either  in  a  coarse  siliceous  sandstone  c 
in  clay.  In  the  Flaffstaff  it  oooors  in  a  veinstone  which  does  not  diifer  materially  finoi 
that  which  carries  mnnabar. 

Nearlv  all  of  these  veins  contain  iron  in  considerable  amounts,  frequently  in  suflSciei 
quantities  to  constitute  an  ore  of  iron.  Gold,  silver,  and  copper  are  also  frequent  ooi 
stituents  of  these  lodes,  and  occasionaUy  chrome-iron  in  considerable  quantitiea.  Bi 
so  far  as  is  known,  in  no  instance  have  the  precious  metals  been  sufficiently  abundai 
to  pay  for  the  expense  of  extraction. 
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BitonMn  it  finrnd  in  aeariy  all  of  these  yoiiii^  aomeUmes  a  deposit  of  m  i^slloii  or  two 
hi  one  CAYity. 

Tlieniial  sprincB  are  namexoiia  tbrooglioot  the  who^e  aoicksflver-region,  and  the 

miifonnity  of  th^  occnTrence  leads  proepectors  to  the  belief  that  there  is  intimate 

nbtioo  between  the  eaoses  whieh  senerate  thermal  springs  or  prodnoe  deposits  of 

qimabaTf  and  that  where  one  is  foond  the  other  is  liable  to  oocor  in  the  same  vicinity. 

iKtfactfisw  qf  ike  arm, — For  testing  the  mines,  iron  retorts  are  genendly  employed,  Imt 

the  downess  and  costliness  of  this  mode  of  redaction  soon  canse  it  to  be  abandoned, 

and  where  the  mine  is  proved  to  be  valnable,  eontinnons  feeding  and  diseharsing  Ihr- 

^iSMB  take  the  nlaoe  of  the  retorts.    These  are  almost  exolosively  either  of  the  Knox  A 

(Mnm  or  LaoKnardt  d&  Riotte  patterns.  Their  capacity  is  from  ten  to  twenty  tons  per 

dif ,  and  the  cost  of  redaction  is  fiom  $1  to  $2 per  ton.    This  low  cost  of  extracting  the 

mereoiy  enables  the  miners  to  realize  a  profit  mnn  very  poor  ores  where  the  expense  oi 

ndniog  is  not  too  great.    In  many  of  the  mines  ores  that  yield  c»ver  one-fonrtn  of  one 

I   pw  sent,  of  meronry  at  the  present  price  of  qnicksilver  will  pay  for  working. 

'     The  improvements  in  these  fnmaoes  over  those  fimnerly  employed  at  the  New  Alma- 

deD are  very  great,  not  only  on  the  score  of  economy  in  the  redaction  of  the  ores,  bat 

ilao  in  preserving  the  health  of  the  workmen.    By  the  ose  of  a  saction-fkn  the  fames 

ut  drawn  into  the  condensers,  and  if  a  leak  or  opening  sboold  be  made  in  the  ftimaoe 

tke  air  would  msh  in  instead  of  fames  rnshing  oat.    By  proper  precaution  no  one 

aced  erer  be  salivated  unless  bv  some  accident. 

Gnohar-pkieen. — In  the  earth  and  d^6ru  below  and  around  the  qaicksilver>lodes  cin- 
u^ar  is  found,  like  placer-gold  or  stream-tin.  Formerly  this  was  made  into  adobe8|  or 
ubiinied  briolE,  and  these  were  reduced  in  the  famaoes  in  the  same  manner  as  the  other 
ot^  Where  this  dirt  was  sufficiently  rich,  this  mode  of  working  did  very  well,  but 
i^y  every  mine  has  large  amounts  of  dirt  too  poor  to  pay  in  this  manner.  Latterly 
^  material  has  been  concentrated  by  hvdranlio  washing  and  slaioing,  and  a  number 
of  claims  too  poor  to  pay  otherwise  have  been  rendered  profitable. 
.  When  we  consider  uie  volatile  nature  of  its  constituents,  the  stability  of  cinnabar 
18  remarkable.  When  all  other  sulphides  have  been  decomposed  by  tibe  action  of  the 
eJeneiita,  it  alone  remains.  Owing  to  this  property,  prospectors  are  enabled  to  judoe 
withahnost  unfiailing  accuracy  wnether  amoantain  has  any  oinuabar-lodes  in  it  by 
vaahing  a  few  pans  of  dirt  at  its  base.  If  no  color  is  found,  it  is  a  waste  of  time  to 
<lig  in  that  loca&ty. 

.  To  dtseriba  all  of  the  mines  in  this  region  that  have  a  promising  outlook  would  be , 
^PMBbls,  hence  I  shall  briefly  notice  a  few  typical  mines,  one  of  each  variety,  native 
10^  cippabar,  and  hydraulic. 

The  Socrates,  formerly  called  the  Pioneer,  is  situated  in  the  summit  of  the  mountain- 

nosB  between  the  headwaters  of  Plato's  Creek  and  Little  Sulphur  Creek.    Here  the 

wdSaeovery  of  quicksilver  north  of  the  bay  of  San  Francisco  was  made,  and  more 

labor  iiaa  been  expended  in  developing  it  than  on  any  other  mine  in  this  vicinity.  Over 

IfOOOjfeet  of  tunnels  and  drifts  have  been  run,  and  various  inclines  and  openings  on  the 

f'o^fitf  displaying  large  bodies  of  ore.  The  strike  of  the  vein  is  northwest  and  south- 

^M^  with  scaroely  any  dip,  being  nearly  vertical.     The  metal  is  mostly  native,  with 

HBall  amounts  of  cinnabar,  and  still  smaller  quantities  of  selenide  of  meronry.    In  the 

^sopeit  workings  the  free  metal  appears  to  be  more  abundant  than  nearer  the  surface. 

^OQMrly,  an  expensive  furnace  was  erected  for  this  mine,  but  after  being  tested  for  a 

«Mit  time,  it  was  prononnced  a  total  failure.    This  was  the  only  attempt  to  reduce  ores 

<^]ar^  seale  made  by  the  first  locators,  and  this  £ailuro  caused  all  work  to  cease  in 

raeiemuiaaforalongtime.    This  mine  is  located  about  five  miles  from  the  Geyser 

ofvioga,  on  the  road  to  Calistoffa. 

^  Geyser  mine  is  located  on  the  north  bank  of  Devil's  Cafion,  aboat  two  milee 
south  ih)m  the  Qeyser  Springs.  The  strike  is  southwest  and  northeast,  with  a  dip  to 
hm  northward.  The  vein  is  large  and  crops  to  the  surface,  forming  diflfo  50  or  60  feet 
'"A  ahowing  large  amoants  of  ore  on  the  surface.  The  ore  is  almost  exclusively  oin- 
iwiar,  many  specimens  being  crystallized.  A  Knox  &>  Osbom  fomace  is  nearly  ready 
to  ran,  and  exploration  ia  actively  conducted. 

TheCloverdale  is  situated  on  the  north  bank  of  Sulphur  Creek,  about  seven  milee 
'nun  Gejrser  Springs.  The  croppings  are  large,  and  the  veinstone  appears  to  be  almost 
f  VUVtsite^  containing  more  silex  than  is  ofton  found  in  this  region.  A  furnace  ia  now 
iQ  operation  on  this  mme,  having  apparently  an  abundant  snpjpTy  of  ore. 

Ine  Yellow  Jacket  and  Ida  Clayton,  botn  on  the  same  vein,  are  about  twelve  or 
loarteen  miles  southeast  from  the  Geyser  Springs.  The  vein  in  the  Yellow  Jacket  has 
aatrike  nearly  east  and  west,  with  a  dip  to  the  north.  It  is  large,  nearly  100  feet 
vidfl^  and  aoitf  so  that  it  can  be  worked  by  a  hydraulic  apparatus  the  aame  as  a  placer 
fold-mine.  The  pipes  and  sluices  are  nearly  completea,  and  when  fully  in  operation 
this  will  be  a  very  productive  mine. 

The  workmen  employed  in  these  mines  are  generally  American,  Cornish,  and  Mexi* 
ami,  but  at  the  Great  Weatem  the  employ^  are  mostly  Chinamen.  The  wages  range 
rom  $1.50  for  a  Chinaman  to  $3.50  for  a  first-class  white  miner. 

H.  Ex.  177 12 
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The  Saint  John  quicksilver-mine  is  one  of  the  foremost  new  enterprise 
A  system  of  ridges^  evidently  a  continuation  of  the  Meant  Diablo  rang 
makes  its  appearance  north  of  the  Straits  of  Carquinez  and  porsaes 
general  northwest  coarse  along  the  eastern  edge  of  Napa  Valley  towai 
Mount  Saint  Helena,  with  which  they  are  probably  connected.  On  tl 
summits  of  the  rounded  and  bare  hills  east  of  Napa  Creek  outcrops 
sandstone  are  observed.  These  are  in  close  conjunction  with  a  belt 
volcanic  matter,  probably  the  same  observed  ^  farther  north,  of  whic 
Mount  Saint  Helena  is  the  prominent  landmark.  Between  these  form 
tions  we  find  the  Saint  John  qaicksilver-mine,  near  Vallq'o,  Solano  Ooant: 
which,  for  production,  extent  of  ground,  and  development,  may  be  rankc 
among  the  leading  mines  of  the  Coast  range.  The  principal  oharacte 
istics  of  this  mine  were  described  in  the  report  of  1873.  The  mine 
opened  by  a  system  of  tunnels,  seventeen  in  number,  all  of  wbicb  ci 
the  ledge  at  right  angles.  The  greatest  depth  attained  (Septembe 
1874)  was  275  feet.  The  ledge,  which  has  a  northwest  and  southeai 
course,  conformable  to  the  strike  of  tJie  sandstones  and  volcanic  belt,  hi 
an  average  width  of  6  feet  and  a  well-defined  foot- wall.  The  gangi 
contains  a  larger  proportion  of  siliceous  matter  than  the  quicksilve 
belt  of  Napa,  Sonoma,  and  Lake  Counties.  While  the  vein  is  narro^ 
the  ores  have  been  of  high  grade.  Th^  production  will  be  found  in  tl 
tabular  statement.  The  physical  characteristics  of  this  mine  are  qui 
distinct  from  those  of  the  group  farther  north,  and  there  seems  to  be  i 
connection  with  that  belt 

During  the  year  1874  considerable  progress  has  been  made  in  the  c 
velopment  of  a  ledge  of  silver-bearing  quartz  in  Napa  County,  ne 
Calistoga,  known  as  the  Calistoga  mine.  The  vein  occurs  in  a  foroc 
tiou  of  porphyry,  has  a  bold  outcrop,  and  presents  all  the  features  of 
true  fissure.  The  principal  work  on  this  ledge  has  been  confined  to  t; 
original  claim,  on  which  a  10-stamp  mill  has  been  erected  and  was 
successful  operation  during  the  latter  part  of  the  year.  Many  promisi 
locations  are  reported  to  have  been  made  on  extensions  of  the  first  (3 
covery. 

The  outcrop  of  these  ledges,  for  there  are  ten  parallel  lines  of  outcrc 
distant  from  each  other  al:^ut  half  a  mile,  is  situated  on  the  eastc 
slope  of  Saiut  Helena  Mountain,  at  an  elevation  of  2,400  feet  above  94 
level,  or  2,000  feet  lower  than  the  summit  of  the  mountain.  The  < 
istence  of  these  ledges  was  known  long  prior  to  their  location,  as  tti 
were  crossed  by  a  well-traveled  mountain-trail,  but  the  presence  of  fi 
ver  was  not  suspected,  it  being  the  popular  opinion,  based  on  the  stai 
ment  of  some  itinerant  geologist,  that  silver  and  gold  bearing  veil 
could  not  exist  in  the  Coast  range.  In  1872  a  prospector  of  an  h 
vestigating  turn  of  mind  had  some  of  the  rock  assayed,  and  obtaine 
results  of  from  $10  to  $20  per  ton  in  silver  and  gold,  the  silver  slightl 
preponderating.  A  system  of  tunnels  was  commenced,  as  shown  on  th 
accompanying  diagram,  and  resulted  in  the  opening  of  a  strong  vein 
firom  6  to  10  feet  in  width,  carrying  ore  which  steadily  increased  in  rich 
ness  as  depth  was  attained.  The  actual  milling  results  are  stated  a 
from  $60  to  $80  per  ton,  but  the  production  has  not  been  large,  in  coi 
sequence  of  the  lateness  of  the  season  when  milling  was  commencec 
Several  tunnels  have  been  run  on  the  ledge,  and  one  has  been  con 
menccd  which  will  tap  the  ledge  at  a  depth  of  400  feet  below  the  on 
crop  on  the  hill.  Work  has  been  confined  to  the  lower  of  the  two  ledge 
The  upper  ledge  presents  a  bold  outcrop  which  may  be  traced  for  tv 
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miles  in  a  northerly  direction.  The  North  Caliatoga  Company,  in  this 
direction,  is  taking  pay-ore  from  its  mine. 

In  Sonoma,  Napa,  and  Lake,  and  also  in  Calaveras  and  Stanislaus 
Coanties,  there  have  been  some  very  extensive  mines  of  chrome-iron  ore 
discovered,  bat  the  demand  for  it  in  this  country  is  very  limited. 
Thou8ands  of  tons  can  be  laid  down  in  San  Francisco  for  less  than  $20 
per  ton. 

• 

Description  of  leading  mineSy  Napa  County j  Calif omia^  1871. 

Calistoga  mining-district — Name  of  mine,  Calistoga ;  owners,  Calis- 
toga  Mining  Company;  length  of  location,  4,000  feet;  coarse,  north 
IG^  east;  dip,  71°  west;  length  of  pay -zone,  450  feet;  average  width, 

5  feet;  country-rock,  porphyry;  character  of  vein-matter,  quartz; 
worked  by  tunnels,  (3;}  length  of  tunnels  425,  169,  184  feet;  depth 
on  vein  in  tunnel,  390  feet;  total  length  dritts,  778  feet,  (3.) 

Reported  by  A.  Badlam. 

Statement  of  quartz-millSy  Napa  County^  California^  1874.  ^ 

Calistoga  mining-district. — ^Name  of  mill,  Calistoga;  owners,  Deane 

6  Co. ;  kind  of  power  and  amount,  steam,  60  horse ;  number  of  stamps, 
10;  weight  of  stamps,  910  pounds;  number  of  drops  per  minute,  80; 
height  of  drop,  12  inches;  number  of  pans,  4;  number  of  concentrators, 
1 ;  cost  of  mill,  $25,000;  capacity  per  24  hours,  18  tons ;  cost  of  milling 
and  treatment  per  ton,  $4.25;  commenced  October  1, 1874;  method  of 
treating  snlphurets,  amalgamation. 

Beported  by  A.  Badlam. 

SANTA  CLAEA  COUNTY. 


The  Quicksilver  Mining  Company  continues  to  be  the  leading  one,  in 
spite  of  the  great  productiveness  of  the  Bedington,  in  Lake  County,  and 
the  rapid  growth  of  numerous  other  comi)etitors.  From  the  reports  and 
exhibits  prepared  for  the  stockholders'  meeting  of  February  24, 1876, 1 
extract  the  following  statements. 

The  president,  Mr.  Daniel  Drew,  says : 

The  total  product  of  qaicksilver  from  the  mines  of  the  company  daring  the  year  was 
9^084  flasks,  the  monthly  product  heing  as  follows : 


*FlA6ks. 

Jaonaiy 675 

February 675 

March 750 

April 735 

kay 729 

June 661 


Flasks. 

July i 775 

August 9'M) 

September. : 820 

October 857 

November 737 

December 740 


Total 9,084 

Being  an  average  per  month  of  757  flasks. 

The  receipts  of  tne  company  during  the  year,  including  quicksilver  on  hand  at  cur- 
rent prices,  were : 

From  quicksUver ^^20,490  72 

From  ore  account,  increased 68,445  42 

Prom  rentals  and  miscellaneous  sources 23,775  53 

From  intere8t,(on  call-loans, ^c.) 20,566  80 

Prcnn  premium  on  gold 40,962  05 

Total 1,074,240  58 


*  A  flask  of  quicksilver  is  76i  pounds. 
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Reference  was  made  in  my  report  of  laat  year  to  an  a^^reement  entered  into  with  Jklr. 
Thomas  Bell,  of  San  Francisco,  ror  the  sale  of  the  prodacts  of  the  mines,  which  agrei 
ment  was  considered  a  fortnnato  one  fbr  the  company.  The  experience  of  the  jear  hi  _ 
folly  justified  this  belief.  The  sales  have  been  made  at  the  fiill  market-price,  and  th^_ 
retoms  have  been  made  with  promptness.  I  have  no  doubt,  therefore,  bnt  that  th-  ^ 
stockholders  will  approve  the  action  of  the  board  in  continuing  for  the  coming 
the  contract  with  Mr.  Bell,  the  more  especially  as  the  slif^ht  changes  made  in  the  a|, 
ment  is  in  the  interest  of  the  company.  Again,  by  availing  ourselvee  of  the  services 
Mr.  Bell,  we  have  secured  a  prompt  and  active  home  demand,  enabling  ns  to  get  imm^  _ 
diate  returns,  together  with  the  best  prices. 

The  constantly-increasing  price  of  quicksilver  during  the  past  year  has  been  of  gres- 
advantage  to  our  company,  and  promises  to  be  of  still  greater  advantage  the  comii 
year.  The  highest  pnce  obtained  during  1873  was  $1.20  per  pound.  The  year  Jq 
passed  the  average  price  was  about  |1.^  per  pound,  while  the  price  at  the  dose  o 
December  was  $1.55  per  pound.  The  demand  for  quicksilver  has  greatly  inoreas^^^ 
while  the  general  supply  is  scarcely  augmented.  These  two  facts  seem  to  point  ti  1 1 
certain  maantenance  of  the  present  price  and  to  a  probable  increase  during  the  pres^^=9iil 
year. 

An  examination  of  the  report  of  the  manager  will  show  that  an  amount  of  *'  dey=Ki' 
work,"  so  called,  has  been  done  and  permanent  improvements  added  more  than  su-      ffi- 
cient  to  maintain  the  property  in  as  good  condition  as  at  the  close  of  the  preced^K^og 
year ;  and  that  while  the  net  income  has  been  largely  increased,  it  has  not  been  d<      ane 
Dy  allowing  any  deterioration  in  permanent  structures,  or  by  omitting  any  "  de^^ed- 
work  "  necessary  to  maintain  the  mine  in  its  present  efficient  condition.    On  the  c^^^n- 
trary,  new  bridges  have  been  built,  important  additions  have  been  made  to  fumac^^ees, 
and  new  and  effective  machinery,  especially  air-compressors  and  rock-drills,  has  b^^sen 
purchased.    In  addition  to  these,  the  company  has  purchased  daring  the  year  a  Itt^^l^a 
and  valuable  tract  of  woodland,  by  which  purchase  they  have  not  onW  eiEwted  a  gi    ^nit 
saving  in  the  present  price  of  fuel,  but  have  solved  a  problem  whioh  was  beginn  S-Dg 
to  assume  serious  importance  to  tue  company,  in  regard  to  obtaining  a  foil  and  xe.^SO- 
and  regular  supply  of  wood. 

The  stockholders  will  note  with  pleasure  the  improvement  shown  in  the  finao^^al 
condition  of  the  company.  The  value  of  the  cash-items,  after  payment  of  intereat  cSne 
on  bonds  January  1, 1875,  (the  only  debt  of  the  company,)  is  9730,000,  all  of  wlB^><9)b 
amount  is  applicable  to  dividends  on  the  stock. 

In  conclusion,  the  stockholders  can  be  fully  congratulated  upon  the  present  excaH^sst 
condition  and  prospects  of  the  company. 

From  the  report  of  the  manager,  Mr.  J.  B.  Eandol,  the  foUowing"  is 
extracted : 

The  earnings  during  the  ^:ear  ending  December  31, 1874,  were : 
From  9,084  flasks  of  quickBii ver  produced  during  the  year $920, 490    ^^ 

Of  this  quantity — 

7,3;;^  flasks  were  sold  tbroagh  the  agency  of  Thomas  Boll,  esq.,  at  cur- 
rent market-rates,  for  account  of  the  comnany,  netting $744, 490    ^ 

1,5(57  flasks  were  coo  signed  to  Thomas  Befl,  esq.,  for  sale,  upon  which 
advances  were  received  to  the  amount  of 78,350   w 

And  it  is  estimated  that  the  amonnt  to  be  realized  over  advances  on  the 
1,5G7  flasks  and  the  value  of  193  flasks  at  the  mine  will  net 97,650   ^ 

920,490  2 

From  rents  and  privileges 21,80^  * 

From  miscellaneous  sources 4,67i  ^ 

From  ore  account,  increased €8,44^  ** 

Total l,015,61tJ  ^ 

The  expenses  were : 

For  mine  and  hacienda  pay-rolls $389,190  69 

For  materials  and  supplies  consumed 72,743  18 

For  miscellaneous  property 1,357  08 

For  miscellaneous  expenses,  including  taxes 30, 148  27  oA 

493,43^^ 

Balance,  net  earnings  for  1874 ,,        522,17^ 

Compared  with  1873,  the  operations  of  the  mine  and  fornaces  present  an  increase    \^ 
gross  earnings  of  $188,443.37,  an  increase  in  expenses  of  $94,773.19,  and  an  increase 
net  earnings  of  $93,670.18. 
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lot  for  the  sale  of  qaicksilyer  tlirongli  the  agency  of  Thomas  Bell,  esq. 
d,  on  the  20th  of  April,  for  one  year,  on  the  same  terms  as  named  in 
r  1873,  except  that  it  was  ajp^reed  that,  with  respect  to  the  local  sales  and 
the  domestic  sabi^^ncies,  thie  price  should  be  determined  after  consnlta- 
a  company's  manager,  and  that  interest  should  be  allowed  on  all  sales 
rage  date  of  each  month  in  which  such  sales  were  realized.  On  consultation 
LI,  it  was  decided  to  require  the  subagencies  at  Virginia  City,  Gold  Hill, 
to  make  sales  at  a  price  that  should,  after  payment  of  freight  and  commis- 
amount  equal  to  the  price  current  in  San  Francisco.  The  result  was  a 
»e  in  the  amount  of  sieJes  at  the  San  Francisco  agency,  where  the  price 
:e  readily  regulated  and  the  business  centralized. 

>t-price  of  qnioksilyer  in  San  Francisco  for  the  xuist  year  is  giyen  in  the  fol- 
>,  tne  several  advances  in  price  having  been  made  at  the  dates  named : 

p0r  flask  of 
Per  poond.      ^0|  pounds. 

31 - |1  20  $91  80 

22 1  25  95  eSi 

1 * 1  30  99  45 

20 * 1  35  103  27i 

5 * 1  46  110  92i 

9 1 : 1  60  114  75 

9 1  65  118  57i 

31 1  55  118  67i 

9n  the  case  for  several  years  past,  the  price  was  controlled  by  the  ruling 
ckeilver  in  the  London  market,  and  the  steadv  advance  through  the  year 
d  by  an  increased  consumption  attended  by  a  udliug  off  in  the  production 
md  other  old  mines,  which  decrease  the  many  new  qmcksilver-mines  dis- 
worked  on  this  coast  during  the  past  year  have  so  far  fidled  to  make 

I  for  many  of  these  mines  is  very  promisiDg,  and  while  their  product  for 
obably  add  to  the  supply  of  quicksilver,  it  will  be  readily  marketed, 
increased  demand  caused  by  the  late  discoveries  of  large  bodies  of  silver- 
imstock  lode  and  the  wants  of  foreign  markets,  in  all  of  which  the  stock 

>nr  men  were  attracted  to  these  new  mines ;  therefore  in  outside  work, 
and  picking  terrero  from  the  dumps,  their  places  have  been  filled  by  China- 
m  80  are  now  employed  at  the  old  mine,  20  are  engaged  in  mining  at  En- 
San  Pedro,  and  10  are  at  general  work  in  the  haciend!a.  Six  hunc&ed  and 
d  boys  uf  all  nationalities  are  now  employed  at  the  mines  and  hacienda, 
for  the  year  havinz  been  567. 

>ense8  incurred  in  the  production  of  ore,  the  mine  pay-rolls  present  expend- 
K>r  amounting  to  $329,012.47,  an  excess  of  |53,0ci4.29  over  like  payments 

ursements  were  for: 

lers  by  the  carga  (300  lbs) $121,230  27 

: - 10.589  90 

i  thedumps 29,286  25 

thedompsand  mine...- • .....^ 19,55637 

85,377  73 

ind  miners  by  the  day 15,157  61 

24,324  38 

6,540  00 

IskiUed  labor 14,834  92 

on  by  wagons * 3,115  04 

329,012  47 

ction  of  mine-ore  was  19,139^  oargas  of  300  pounds  each.  Of  this  quantity 
reduced  from  the — 

Csrgas. 

13,079i 

50 2,8l0i 

3S 3,249f 

19, 1381 

1  to  the  ore  extracted  from  the  mines,  there  were  gathered  ^rom  the  dump- 
old  and  new  planillas  19,380  cargas  of  terrero,  and  fh>m  the  dumps  tod 
were  taken  79,607  cargas  of  tierras,  making  the  aggregate  productfon 
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118,1261  oargas,  or  17^719  tono— a  gain  of  S7,446  caigas  over  the  quantity  handlei 
the  preceding  year.  The  ore-prodoct  shows  an  increase  of  30  per  cent,  against  an 
crease  of  19  per  cent,  in  the  amonnt  of  the  mine  pay-rolls.  This  increase,  as  in 
previous  year,  was  in  tibe  lowest-giado  ores,  of  which  the  terrero  shows  an  increae 
10,470  cargas  and  the  tierras  an  increase  of  17,431  cargas. 

The  average  price  per  carga  paid  to  the  miners  for  mine-ore  was  $6.33,  and  the 
for  cleaning  it  was  55  cents  per  carea  additional,  making  the  total  $6.88. 

The  cost  of  terrero  averaged  $1.51  per  carsa;  the  tierras,  25  cents  per  carga,  and 
averace  cost  for  ores  of  all  grades  was  t2.7i^  per  carga. 

In  tne  latter  cost  are  inoladed  all  the  ezpenditnres  on  the  mioe  pay-rolls,  and  it ; 
sents  a  lessened  cost  per  carga  of  25^  cents  compared  with  the  past  year. 

The  mine-ore  was  extracted  from  35  workings  or  Idbares,  aod  its  total  product 
was  only  ^5i  cargas  less  than  in  1873. 

In  the  old  mine  the  only  hod v  of  new  ore  worked  was  at  the  1,000-foot  level,  (191! : 
below  new  tunnel.)  Ore  was  aeveloped  by  this  level  in  March  with  a  yield  of  22  < 
gas,  increased  to  211  for  July,  and  dosing  with  249  cargas  in  December,  giving  a  U 
product  of  1,183  cargas,  with  good  promise  for  the  future. 

The  principal  yield  from  other  points  in  the  old  mine  was  from  the  Santa  Rita  W 
2,405  cargas;  the  Upper  mine,  1691  cargas;  the  Great  Eastern,  1,335^;  theGrea 
1,156 ;  the  Victoria,  1,125^ ;  and  the  Ardifia,  1.111  cams. 

In  the  San  Francisco  mine  the  discovery  or  the  ^[  New  World,**  at  the  lowest  le 
597  fidet  below  the  apex  of  Mine  Hill,  added  to  its  product.  1,531  cargas  of  high-gr 
ore  since  last  June.  The  product  for  December  was  348^  cargas,  with  a  fair  proep 
for  a  continued  and  augmented  yield,  fiffcy  men  being  at  work  extracting  ore  at 
close  of  the  year.  The  total  product  of  the  San  Francisco  mine  was  2,810^  cargas 
2,461  cargas  more  than  in  1873. 

The  outside  mines  show  a  product  of  3,249}  cargas,  an  increase  of  l,547f  cargas. 

Of  the  total  quanti^,  the  Cora  Blanoa  gave  2,460^  cargas,  and  promises  to  mere 
in  importance.  The  ravorable  opinion  expressed  in  regard  to  this  mine  in  my  ! 
report  has  been  well  maintained  by  its  product,  and  all  the  expenditures  mad< 
opening  and  developing  it  have  been  largely  repaid. 

Work  was  resumed  at  Enriqueta  in  May,  and  the  San  Mateo  again  began  to  prod 
ore  in  June.  Its  total  product  was  276  cai^as  of  fair-quality  ore,  and  at  the  end  of 
year  the  ground  was  ox  a  character  to  justify  further  working  and  explorations. 

The  tabular  statement  of  drifting  which  is  appended  to  this  report  shows  that  i 
runniug  of  tunnels  and  drifts,  siuking  of  shafts,  making  rises,  d^.,  were  carried  on 
seventy-three  points  on  the  company's  property,  including  the  old  mine  and  outs: 
works. 

The  disbursements  for  labor  on  this  account  comprise,  for  yardage,  $85,377.73 ; : 
timbermen  and  miners  by  the  day,  $15,157.61 ;  a  total  of  $100,535.34. 

Nine  thousand  six  hundred  and  eighteen  feet  of  tunnels,  drifts,  cross-cuts,  and  aha 
were  driven  or  sunk  for  prospecting  or  commuuication,  at  an  average  cost  of  $d.£ 
per  foot. 

The  sinking  of  the  Randol  shaft  was  resumed  in  May.  It  was  deepened  133  ft* 
and  well  timbered  all  the  way. 

After  sinking  100  feet,  a  level,  now  known  as  the  1,100-foot  level,  (it  being  at  tb 
depth  below  the  apex  of  Mine  Hill,)  was  run  from  the  shaft  to  cue  the  vein  below  t 
favorable  ground  in  the  1,000-fbot  level,  but  its  progress  was  stopped  in  December,  1 
cutting  a  large  body  of  water  that  rose  80  feet  in  the  shaft  in  forty-eight  hours. 

This  great  outflow  of  water  is  usually  from  the  vein,  and  is  &vorably  r«;arded  1 
the  old  miners.  Its  great  quantity  temporarily  stopped  the  work  in  the  drift  and  si 
in  the  shaft,  but  the  pumps  now  have  it  under  control,  and  the  sinking  of  t^e  bIu 
and  work  in  drift  will  soon  begin  again. 

On  the  31st  of  December  the  shaft  had  reached  a  depth  of  672  feet  from  grass,  eqi 
to  1,102  feet  in  vertical  depth  below  the  original  opening  of  the  mine.  There  had  he 
run  from  or  connected  with  it  five  levels,  and  the  cost  of  the  entire  work  had  be 
included  in  the  ordinary  expenses  of  the  mine.  It  is  proposed  to  sink  the  shaft  i 
feet  deeper  without  delay.  This  wUl  require  a  new  engine  and  hoist,  for  which  prepa 
tions  are  already  being  made. 

The  Cora  Blanca  shaft  was  sunk  to  and  connected  with  the  Deep  Gulch  tunnel, 
total  depth  is  181  feet,  and  it  has  proved  of  great  service  in  the  explorations  carried 
in  the  Cora  Blanca  mine,  in  whicn  work  a  large  force  of  miners  have  been  enga{ 
throughout  the  year  with  satisfactory  results. 

At  Enriqueta,  the  San  Mateo  shaft  was  sunk  for  87i  feet,  partly  through  meli 
ground,  which  will  be  farther  explored.  Nineteen  and  a  half  feet  were  driven  in 
Eldridee  tunnel  in  Jane,  but  the  rook  was  hard  and  costly  ($20  per  foot)  and 
ground  unfavorable ;  therefore  the  work  was  stopped,  and  drifting  renewed  in  the  ! 
Andreas,  which  was  directed  to  the  same  point  as  the  Eldridge,  was  in  favon 
ground,  and  could  be  run  at  much  less  cost.  Two  hundred  and  eighty-two  feet  v 
drifted,  and  in  December  a  little  ore  was  discovered.    The  work  will  be  oontin 
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Butil  it  reaches  and  explores  the  ^roand  under  the  San  Jos^  labore,  whioh  in  past  days 
^BB  the  richest  and  largest  working  in  the  Enriqneta  mine. 

In  January,  1867,  an  important  work  called  the  Bottom  tnnnel  was  started  at  a 
pout  about  1,600  feet  distairt  from  and  nearlv  on  a  level  with  the  fnmaces  at  the  ha- 
cienda. It  was  to  be  driven  through  fskvorable  outcroppinffs  to  reach  and  traverse  the 
whole  length  of  the  Cora  Blanoa  vein.  For  reasons  then  deemed  good,  it  was  discon- 
tinaed  in  Jane  of  the  same  year,  and  remained  idle  until  the  very  favorable  develop- 
ments of  the  Cora  Blanca  caused  us  to  resume  the  work  last  July.  Since  the  latter 
date  it  has  been  driven  143  feet  by  hand-labor  contract ;  size,  7  by  7  feet. 

In  November  two  Burleigh  drills  were  set  at  work  to  enlaiKe  the  tnnnel  to  8  by  8 
feet  The  enlargement  was  completed  and  the  face  advanced  16  feet  by  the  drills  at  tiie 
end  of  December. 

The  distance  to  the  ore-ground  now  worked  in  the  Cora  Blanca  is  3,000  feet,  of  which 
390  feet  are  completed,  and  an  advance  of  at  least  4  feet  per  day  is  expected  to  be 
nude  with  the  drills,  which  so  fair  have  worked  admirably  in  every  respect. 

The  tnnnel  will  strike  the  Cora  Blanca  mine  at  a  point  450  feet  deeper  than  its  pres- 
ent work;  and  as  the  ore-bodies  are  dipping  toward  the  tunnel,  it  is  probable  that  pay- 
ioR  ground  will  be  developed  in  its  course. 

,  In  the  old  mine,  at  the  1,000-fbot  level,  two  Ingersoll  drills  were  placed  at  work 
in  September ;  but  as  the  columns  for  supporting  the  drills  were  badly  adapted  to  the 
pnrpoee,  we  were  compelled  to  suspend  operations  with  them  until  new  appliances 
coold  be  bad.  For  this  purpose  we  purchased  a  column  and  a  carriage  commonly  used 
^the  Barleigh  drill,  and  with  their  aid  we  Lave  greatly  increased  the  efficiency  of  the 
Ingenoll  drills. 

The  hacienda  pay-rolls  show  the  following  disbursements  for  labor : 

General  account $44,801  78 

Operations  of  railroad 3,629  00 

Operation  of  furnaces 11,747  44 

Total 60,178  22 

Compared  with  the  previous  years,  these  expenditures  present  an  increase  of 
f  18,53^.71,  or  44^  per  cent.;  but  it  will  be  noted  that  the  quantity  of  ore  roasted  shows 
^l^iDorease  of  35.33  per  cent.,  with  an  addition  of  45,553  cargas,  or  60.97  per  cent,  to 
«Moreon  hand.  This  reserve  ore  was  passed  over  the  railroad  and  handled  at  the 
jiAeieDda  in  addition  to  the  ore  roasted,  and  therefore  the  charges  on  pay-rolls  for 
wbor  were  increased  for  that  account.  All  the  expenses  at  the  nacienaa  were  also 
'lUireaaed  by  the  large  quantity  of  ore  in  the  form  of  tierras. 

Hoet  of  this  classed  ore  requires  to  be  made  into  adobes,  or  sun-dried  bricks,  before 
It  eaa  be  roasted.  Of  these  adobes  we  had  on  hand  December  31, 1873, 380,693.  In 
^i  L214,363  were  made.  There  were  roasted  919^193,  and  there  were  left  on  hand 
°^^M36,  or  about  eight  months'  supply. 

The  number  of  fnmaces  in  operation  monthly  was  5^,  as  in  1873,  while  the  number 
of  charges  fired  and  roasted  was  an  increase  of  57  charges. 

Thequaotity  of  ore  of  all  qualities  roasted  was  23,454,000  pounds,  an  increase  of 
^M23,6b6  pounds  over  the  work  of  1873. 

Th«e  were  consumed  in  the  operations  of  the  furnaces  3,296  cords  of  wood,  at  an 

'     ^^'"'^  oo>^  pv  charge  of  $78^)0,  or  a  cost  per  oarga  of  24  cents :  and  the  cost  for 

J^  nask  of  quicksilver  produced  was  $2.09.    Coal,  charcoal,  ana  coke  were  also 

^^ii'Ded,  and  their  cost  added  to  the  cost  of.  wood  made  the  cost  of  fuel  per  carga  of  ore 

'■     ><>|Mted  25.65  cents. 

Tie  totals  of  the  hacienda  pay-rolls  and  the  value  of  wood  burned  made  the  cost  of 

JJ^^g  ores  per  charge  $327 ;  per  carga,  $1.01,  and  per  flask  of  quicksilver  produced, 
'     W.T1, 

^  flomparison  of  these  costs  with  those  for  1873  shows  an  increase,  as  below,  caused 
V  the  lower  grade  of  the  ore,  and  consequently  the  greater  quantity  worked  to  pro- 
^  a  less  quantity  of  quicksilver : 

1873.  1874. 

^ood,  average  cost  per  charge $76  64      $78  30       $1  66  increase. 

J^ood,  average  cost  per  carga 0  25         0  24  01  decrease. 

Wood,  average  cost  per  flask 128         2  09  81  increase. 

Wood  and  pay-rolls,  cost  per  charge 310  75      327  00       25  25  increase. 

Wood  and  pay-rolls,  cost  per  carga 97         101  04  increase. 

Wood  and  pay-rolls,  cost  per  flask 5  06         8  71         3  65  increase. 

On  the  Ist  of  January,  1874,  there  were  on  hand  at  the  furnaces  546^  cargas  of  mine- 
are,  and  55,713  cargas  of  tierras ;  a  total  of  56,2.59^  cargas. 
Ihiring  the  year  there  were  produced  19,139|  cargas  of  mine-ore,  19,380  cargas  of  ter* 
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tnfD«-oi«,  1^277  cugu  of  t«mTo,  trad  40,532  eacna  of  tterru;  Inftkiiig  tin  qiuiiQ^  o^ 
•11  omredaead  hi  •2gne»t«  of  76,iao  uma,  oT9t3,4M,000poiiiidi. 

TImm  otM  gave  ui  »Tenw«  flela  (^  2m  P^^  oent,  and  produced  078,335}  pounds  c^] 
qtdokiUTer,  eqaal  to  6,867  flaaka  of  TSt  poands  noh. 

^ot  tbo  dnt  thiea  raontlu  of  tbe  year  the  tienaa  were  eatimated  at  S  per  oent,  ai^.^ 
for  tlie  temainder,  on  aoooaut  of  tbelr  poor  qoality.  they  were  takeo  at  H  per  oent 

Tho  peroeatage  of  mine-ote  and  temro,  exolaoing  tha  product  of  tierraa,  waa  4^^ 
per  cent.,  or  3^^  per  oent.  leaa  than  the  tme  percent^e  of  1873,  whila  the  penenta^^e 
of  all  ore,  »i'A,  oxhiblta  a  deoieaae  of  IflV  per  cent. 

The  anrptoa  of  oreaonhandDeceinbOT31,lU74,wBB,iD  osn[H,asfiilIowB:  Mine-ore, 
SUJcargaa;  tenero,  1,103;  and  ttemw,  100,395 ;  a  totalof  101,8I2f  cargsa,  aqaaotLftf 
BDfflcieDt  to  aapply  onr  preaent  fmnaoea  for  one  jear. 

The  prodoct  ixf  qniakauTU  was — 


Total.... 
And  it«  ooat,  ■ 


.  ahown  by  expenditiUM  tbr^ 


S17 

9,084 


>,190  69 
3,743  18 
4,091  36 
1.357  06 


Xisss  oro-accoont  iDcresHod ttd,445  43 

Amounted  to 418,936  ffl 

Average  ooat  per  flaak,  $46.11,  or  914.09  non  than  tbe  ararage  ooat  per  flaik  in  1873. 
During  the  aame  period  tbe  aeUiiu-prloe  ot  qniekallTer  inoreaaed  |Stt.^^  per  flait' 

fbe  ohjeot  of  onr  oonatant , 

working  of  the  new  iron  oondensera  i 

tory,   and  the  improved  method  of  extraetiog  qaiokailv 

the  ooudensecs  has  alao  worked  welL 

It  ia  expected  that  tbe  new  iroO'^lad  fomaoe,  to  be  pnt  Id  operation  in  Febrvary, 
will  rednce  a  large  qoantity  of  loW'gcade  ore  at  a  very  mnch  duniniabed  expenee  Kx 
f  ael  and  labor. 

The  question  of  an  abnndsnt  anpply  of  fael  for  tlie  minea  and  kadenda  haa  engi^ 
my  aeriona  atteniJoD,  aod  is  now  h^pUy  oet  at  rest  by  the  late  pon^iaae  of  767  aBiea 
of  woodland  lying  within  three  milea  of  Ulne  HUl,  and  distant  ana  asd  onafcalf 
miles  from  the  Eoriqneta  mine.  Competent  J  ndgee  estimate  tbe  qnantitr  of  wasdto 
benot  lees  than  40,000  cords,  and,  with  propei  management  in  tbe  onlting  aod  pnaw- 
vation  of  tbe  timber  on  these  lands,  it  is  certain  that  we  shall  have  alTttw  ftd  that 
may  be  reqoired  for  many  yeara. 
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Tool-hoose  and  shed  in  famace-yard $S50 

Grading  adobe-yard 445 

Reseryoirs,  tanks,  flames,  and  fences 1,405 

Railroad  and  chates 1,137 

Protection  against  fire 549 

Total 45.318 

Of  this  there  were  expanded — 

For  labor $16,144 

For  materials 29,174 

45, 318 

Mr.  F.  Fiedler,  the  foreman  of  the  hacienda,  reports  as  follows : 

The  following  is  a  statement  of  improvements  and  alterations  made  daring  the  y 
1874  for  the  Qmoksilver  Mining  Company  nnder  yoar  orders  and  directions. 

A  new  bridge  91  feet  in  length,  crossing  the  Alamitos  Creek  in  the  farnace-yard,  ^ 
constrncted  to  facilitate  the  transportation  of  adobes,  wood,  and  other  materials  ne< 
sary  for  the  operation  of  farnaces  Nos.  1  and  2,  situated  on  the  opposite  side  of 
creek,  and  heretofore  entirely  isolated  from  the  principal  part  of  the  redaction-woi 
This  stmctare  was  a  great  necessity,  not  only  in  patting  all  the  farnaces  in  close  c( 
manicatiou,  bat  also  in  saving  expenses  and  time,  as  formerly  all  materials  necesa 
for  these  two  farnaces  had  to  oe  carried  over  a  bridge  ontside  of  the  redaction-yard 
a  long  and  circnitoas  roate.  Farnaces  Nos.  3  and  4,  their  condensers,  and  a  large  sp 
of  groand  in  the  rear  formerly  ased  for  the  storage  of  adobes,  are  the  middle  of  a  bio 
whose  oatside  lines  are  formed  by  Nos.  5  and  6  farnaces,  respectively,  and  were  covei 
by  a  series  of  small  roofs  of  all  oimensions  pat  ap  at  different  times,  as  necessity 
qnired  them.  These  had  some  time  a^o  become  entirely  dilapidated,  allowing  the  n 
to  drift  in  eveiy where,  entirely  unfitting  the  free  space  in  the  rear  of  the  farnaces 
the  storing  of^  adobes  or  other  materials  liable  to  be  destroyed  by  water.  For  t 
reason  these  roofs  were  torn  down  and  replaced  by  one  roof  in  two  joining  sectio 
at  a  cost  of  $3,972.50,  covering  a  space  of  121  feet  in  length  and  132  feet  in  bread 
giving  ample  additional  room  for  storage  of  adobes,  lumber,  aod  other  materials. 

The  mine  not  yielding  ore  enoagh  to  insure  a  continuous  working  of  all  farnai 
with  graoza,  terrero  and  screenings  from  tierras  had  to  be  substituted  to  a  lai 
amount.  These  latter,  being  in  smaller  particles,  require  more  flues  and  channels 
adobes  to  obtain  their  complete  combustion  and  roasting,  and  therefore  a  greater  amoi 
of  adobes  had  to  be  made  during  the  summer-months  to  keep  a  sufiicient  supply 
hand  for  the  rainy  season.  The  facilities  for  making  and  drying  adobes  in  the  dm 
ent  yards  were  limited,  and  a  new  yard  on  the  banks  of  the  creek  was  made  by  fiUi 
in  a  large  space  of  ground,  150  feet  in  len^h  and  200  feet  in  width,  with  the  slag 
the  furnaces  and  the  soil  of  the  adjacent  hills.  The  house  erected  for  the  reception 
all  working-ntensils  in  use,  and  serving  as  store-house  for  a  weekly  supply  of  oili)  8 
all  sorts  ofmaterials  required  for  the  carrying  on  of  the  general  business,  was  destro] 
by  fire  and  replaced  by  a  building  nearly  twice  the  former  size.  This  store-house  1 
been  put  up  entirely  away  from  other  buildings,  and  should  it  bum  a  second  time,  ^ 
not  cause  any  greater  loss  than  its  own  destruction.  A  reservoir  has  been  built  in 
hills  south  of  the  hacienda,  of  a  sufficient  capacity  to  supply  water  daring  the  sumD 
months  to  different  yards  used  for  the  molding  and  drying  the  adobes,  those  ya: 
having  been  furnished  heretofore  only  partially  with  water. 

The  re-opening  of  work  at  the  Bottom  tunnel  necessitated,  Ist.  The  oonstructioi 
a  bridge  across  the  Alamitos  Creek,  for  the  transpOTtation  of  the  machinery  and  boil) 
wood,  powder,  steel  for  drillsi  &c.  This  bridge,  put  up  in  a  most  substantial  msni 
with  a  track  of  T-rail  the  entire  distance,  has  a  length  of  415  feet  and  crosses  the  or 
at  a  height  of  50  feet.  2d.  The  building  of  a  house  for  the  reception  of  the  boiler) 
machinery  of  Burleigh's  air-compressor.  3d.  The  erection  of  a  blacksmith's  shop.  ^ 
The  construction  of  a  powder-house.  5th.  The  building  of  wagon-roads  to  deliver 
materials  at  the  landing  of  the  bridge. 

The  increased  amount  of  tierras  received  from  the  mine  during  the  past  year,  a] 
which  have  to  pass  over  a  screen  into  a  chute  to  separate  the  larger  rock  from  the  1 
ras  proper,  proved  the  chute  erected  for  that  purpose  entirely  inadequate  to  perf 
this  work,  and  a  new  chute  was  erected  with  two  compartments,  and  a  screen  sin 
in  its  construction  to  the  one  put  up  the  year  previous,  requiring  the  extension  of 
main  railroad-track  for  a  distance  of  144  feet,  slU  built  on  high  trestle.  Two  new  si 
were  also  built  for  the  storage  of  pipes,  iron,  and  other  materials  liable  to  saffer  1 
exposure.  A  new  boiler  was  placed  in  position  at  the  Randol  shaft  and  a  new  p 
provided  for  this  place.  Many  other  improvements,  appearing  small  if  considered 
arately  by  themselves,  but  representing  together  a  great  amount  of  labor,  have 
made,  to  facilitate  the  operations  in  the  reduction-works  and  to  lessen  the  expeu8< 
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Four  wooden  condensers  were  boilt  for  No.  6  famaeey  eaclr  one  being  22  feet  in 
length,  15  feet  high,  and  8  feet  wide,  containing  an  aggregate  of  10,650  cubic  feet  of 
condensing-spaoe.   This  fumaoe  was  also  supplied  with  a  cast-iron  condensing-tank  of 
tbe  same  pattern  as  the  sheet-iron  tank  puronased  the  previous  year.    The  new  shaft- 
fimuice,  built  after  the  Page  patent,  not  proving  as  beneficial  as  anticipated,  the  dis- 
charge of  the  ore  being  irregular,  was  partially  torn  down  and  rebuilt  into  an  improved 
old-fltyle  furnace,  used  now  exclusively  for  the  burning  of  adobes,  the  capacitv  of  the 
ttunace  being  111,000  pounds  adobes  per  charge,  or  444,000  i>ound8  per  month.    The 
coDdensing-chambers.  bein^  the  same  formerly  used  for  the  original  No.  2  furnace,  con- 
sUtiog  of  a  solid  block  of  eighteen  chambers,  were  divided  into  two  blocks  by  cutting 
oQt  one  condensing-chamber,  and  thereby  obtaining  a  better  circulation  of  air^  not  only 
on  the  outside  w^ls,  but  also  through  the  lower  arches  and  passage-ways  on  which 
these  condensers  are  built.    A  wooden  tower  with  an  upcast  ana  a  downcast  shaft  was 
erected  for  Nos.  1  and  2  furnaces,  through  which  the  fumee  of  these  two  furnaces  have 
to  pass  after  leaving  the  last  condensing-chamber.   The  downcast  shaft  is  supplied  firom 
the  top  of  the  tower  with  a  s^ray  of  water,  which,  falling  through  a  series  oi  triangular 
yooden  cross-pieces  Inserted  into  the  sides  of  the  shaft  in  alternate  opposite  directions, 
is  divided  into  miiiute  particles,  carrying  along  all  fumes  from  the  condensers  and 
precipitating  all  metallic  fumes  reaching  this  pomt. 

A  continuous  fumaoe,  built  nearly  according  to  plans  of  a  furnace  in  operation  at 
the  Idria  mine  in  Austria,  Europe,  is  about  completed.  This  furnace  being  incased  in 
tn  irmor  of  iron,  and  having  three  fire-doors  and  three  discharging-plaoes,  will  not 
only  insure  a  complete  and  even  roasting  and  discharging  of  the  ores,  but  will  also 
peyent  any  escape  of  valuable  fumes  from  the  ore-chamber  through  its  walls,  besides 
heing  of  great  durability,  nothing  but  slight  repairs  every  two  or  more  years  being 
neoeiaary  to  keep  it  in  constant  operation.  Two  brick  towers  and  two  large  brick 
condeneers  are  now  being  constructed  for  this  furnace.  From  these  the  fumes  will  pass 
|n(o  No.  5  brick  condensers,  and  then  into  the  four  wooden  condensers  mentioned  before. 
^8  leaves  No.  5  furnace  with  only  two  iron  condensers^  and  requires  the  building  of 
ft  new  series  of  oondensing-chambers  for  the  same,  of  which  two  of  brick  are  now  com- 
pleted, and  three  of  wood  and  glass,  beiuff  each  12  feet  wide,  12  feet  long,  20  feet  high, 
^th  Zi  large  windows,  and  divided  into  four  chambers,  will  be  finished  bj  the  end  of 
JuiTiai^,  1975.  A  new  flume  1,000  feet  in  length,  of  Oregon  pine,  and  leading  to  a  cen- 
tral chimney^  whose  location  has  been  determined  upon,  has  been  commenced.  This 
nnc  will  receive  all  the  fumes  from  Nos.  3,  4,  and  6  furnaces  after  leaving  their  present 
cutlet  or  chimneys,  and  will  be  pushed  to  completion,  the  weather  permitting,  with  all 
PMihle  speed.  This  central  chimney  will  give  a  better  and  more  even  draught  to  the 
j^Bsoes,  saving  all  fuel  now  consumed  continually  in  the  draught-fire  chimneys. 
^Wty-one  new  openings  like  those  reported  the  previous  year  have  been  made  in  the 
Shriek  condensers,  and  all  the  old  ones  have  been  remodeled  and  better  fitted  for  the 
P^upoee  intended,  namely,  additional  help  for  cooling  the  mercurial  vapors. 

^  soot  deposited  in  the  condensers  and  collected  after  each  charge  contains  a  large 
percentage  of  quicksilver  in  minute  particles.  The  oil  and  other  fatty  substances  gen- 
^■sted  tteongh  the  combustion  of  fuel  and  the  roasting  of  ores  adhering  to  these  di- 
i^Qtive  globules,  prevents  their  uniting.  The  quicksilver  obtained  heretofore  by 
^Bhin^  the  soot  in  a  long  row  of  sluice-boxes  formed  only  a  part  of  the  amount  con- 
timed  m  this  rebellious  mass,  the  residue  being  partially  carried  away  by  the  water 
Vid  the  balance  saved  b^  returning  the  soot  to  the  ore-chambers  and  roasting  it  again. 
^7  the  erection  of  four  iron  tanks  and  the  application  of  Wright's  process,  which  was 
^?iiied  for  thia  company,  all  loss  of  quicksilver  has  been  avoided,  and  the  soot  as  ob- 
^'iocd  from  the  condensers  has  proved  of  no  further  annoyance. 

^e  secretary,  Mr.  David  Mabany,  famishes  the  following  statement 
of  the  business  of  the  Quicksilver  Mining  Company  for  1874 : 


*  Dr. 

^^  ^ekrilTer  and  ore  on  band  De- 

^^ber31, 1873,  per  last  report,  and 

^  of  qaickaiiver  and  ore  pro- 

»5«eed  and  mined  in  1874 $663,374  09 

J»«»lexpena©a 1.985  85 

^Istenatoiiftindeddebt 70,000  00 

JotiMi 6,056  89 

Toaehaoge 2,025  00 

iveoDTerfible-bond  atock 70,000  00 

I^daisw  a<Uaated 53,647  00 

TonoenlexpenaM 11,372  19 

To  nlance  to  the  credit  of  Income  ao- 

'  coont,  January  1, 1875 1.318,013  44 

3, 196, 374  96 


Cb. 
By  balance  to  tbe  credit  of  income  ac- 

connt,  December  31, 1873 I960, 437  77 

ByaalesofauickBllver 893,670  72 

By  renta  ana  privileges 23,123  96 

By  materials  and  property  sold 1,653  87 

By  interest  on  call-loans,  dx 30,566  80 

Bypremlamon  gold  sola 40,962  05 

Byoreonband 159,312  09 

By  quicksilver  on  hand 97,650  00 


2, 196, 374  96 
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BaUmie^keeif  D»oembet!  31, 1674. 


••to^>^^fai 
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Convertible-bond  0toek....« •71,<M0<» 

Beal  Mtdte  and  mining  proper^ —  ll,Q4i;8T5iO 

BailNiids ..~.T7.f:..V7.......  W,853  33 

Honnee  and  lands. liS,flM>00 

Fornaoea 11T,9M  00 

YlrginiaCityvropertv ....4..  S,  000  00 

Vnrnitiire,  hacienda,  &o 4.000  00 

Maobinery  and  tools 58,504  61 

James  B.Baiidol,  manager 15,884  00 

QokkailTeroiiband 07. 650  00 

Qreaooount 150,018  00 

Materials  and  aUppliM 65.000  67 

Fennanent  impfo?  <yutenti 18,144  55 

B.Hr.SoUniOii,ftrn  (leans  on  enn)...  419^085  10 

KisoellMieoDS  ffperty  4,.t ««..  ia,66i81 

Woodlands ..•.*••        Ifl^OOO  00 


18;  910, 013  44 


C^ritialstDdk,(pnfetred)  04,801,000 
GapUal  steok,  <eoniffien>    6,106,700 


$10,00 


8eeotad-inort|M6  bonds 1,00 

^Beeiae aoeotfut 1,31 
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MENDOCINO  COUNTY. 

This  county,  situated  in  the  northwestern  part  of  California,  has  : 
area  of  about  five  thousand  square  miles,  and  is  bounded  on  the  W€ 
by  the  Pacific  Ocean  and  on  the  east  by  the  Coast  range.  This  positi 
gives  it  the  benefit  of  more  abundant  rains  than  are  enjoyM  by  t 
interior  plain  of  the  State.  Small  mountain-torrents  from  the  Cos 
range  traverse  the  fertile  land  between  the  mountains  and  the  si 
Wild  oats  and  clover  grow  in  abundance ;  sugar-pine,  yellow  pine,  1 
bay,  pepper,  white-oak,  and  iron-oak  are  the  principal  trees ;  the  n 
drona  and  manzanita  run  wild ;  vegetation  is  luxuriant ;  the  climate 
healthy  and  agreeable ;  and  a  large  portion  of  the  county  affords  ag 
cultural  and  grazing  land  of  unsurpassed  quality.  The  population 
the  county  is  scanty,  but  is  reported  to  be  rapidly  increasing.  Oce 
communication  with  San  Francisco  is  maintained  by  means  of  slop 
and  light-draught  vessels,  such  as  are  able  to  enter  the  shallow  harbc 
of  this  portion  of  the  coast. 

An  especial  interest  attaching  to  this  county  at  the  present  tin 
is  derived  from  the  recent  discovery  within  its  borders  of  a  coal-bed 
excellent  quality.    For  information  concerning  it,  I  am  indebted  to  ]Sd 
Augustus  J.  Bowie,  jr.,  of  San  Francisco. 

The  Mount  Vernon  coal-mine  is  situated  on  both  sides  of  Middle  E< 
River,  (a  mountain-torrent,)  in  townships  21  and  22  north,  range  1 
west,  Mendocino  County,  California,  and  lies  northwesterly  from  UkhJ 
distant,  in  an  air-line,  thirty-eight  miles,  and  about  sixty  miles  by  tb 
county-road,  which  has  been  constructed  from  XJkiah  City  to  Bound  Ya 
ley,  a  Government  military  station.  This  road,  at  its  crossing  of  Middl 
Eel  Siver,  passes  within  two  miles  of  the  Mount  Yernon  mine,  and  thei 
is  a  good  trail  along  the  river-side  from  the  road  to  the  property.  Noy 
is  its  nearest  sea-port.  A  circuitous  road  forty-two  miles  long  conned 
the  two  places.  The  projected  line  of  the  North  Pacific  Kailroad  (a  Ca 
ifomia  enterprise)  passes  within  four  miles  of  the  mine,  crossing  atth 
junction  of  Middle jand  South  Eel  Eivers.  The  property  consists  c 
7,200  acres  of  land. 

No  work  of  importance  has  as  yet  been  done  to  develop  the  resource 
of  this  coal-field.  The  value  of  the  property  can  only  be  prospective! 
estimated.  The  coal  has  been  traced  six  miles.  The  land  is  admirabl 
located  with  reference  to  the  strike  and  dip  of  the  coal,  as  shown  by  i< 
various  outcroppings.  All  the  property  on  which  the  coal  is  expos© 
and  the  land  into  which  it  dips  are  covered  by  United  States  patent^ 

Commencing  at  a  point  about  one  mile  south  35^  east  from  the  coa 
outcrop  in  the  river,  the  coal  first  makes  its  appearance  in  a  creek  (f 
the  side  of  a  steep  hill,  covered  by  a  thin  layer  of  shell  limestoni 
broken  up  and  mixed  with  decomposed  shale  and  soil  colored  red  wit 
ferruginous  matter.  Tracing  along  the  line  of  the  croppings  north  35 
west  to  the  banks  of  the  river,  over  undulations  caused  by  land-sUdef 
which  gradually  flatten  as  the  stream  is  approached^  and  in  whic 
detritus  and  bowlders  of  all  sizes  lie  scattered  in  profusion,  an  immene 
body  of  coal  is  found,  entirely  denuded  of  all  its  encompassing  strat 
For  nearly  600  feet  in  length,  with  a  height  of  14  feet,  a  body  of  coal  i 
exposed,  forming  an  abrupt  bluff,  over  which  the  water  runs,  occasioi 
ally  detaching  huge  masses  of  coal  from  the  outcrop  and  hurling  thei 
down  the  stream. 

The  strike  of  the  bed,  taken  from  this  main  outcrop,  is  north  4(P  5 
west,  (magnetic ;)  the  dip,  19^  north  47^^  east.  The  thickness  of  tl 
strata  as  here  exposed  is  about  20  feet.    High  water  prevented  tl 
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aocnrate  measarement  of  the  becL  Actaal  measurement,  where  practi- 
cable, showed  14  feet  of  coal  iu  the  stream,  and  a  calculation  of  the 
thickness  of  this  bed  irom  the  encompassing  walls  showed  it  to  have  been 
20  feet  through,  irom  5  to  6  feet  having  been  washed  away.  These 
immeDse  croppings  extend  across  the  river,  a  width  of  350  feet  The 
banks  on  both  sides  being  low,  the  coal  beyond  the  river  gradually 
,  enters  the  detritus  and  soil,  and  for  a  distance  of  several  hundred  feet 
1  southeast  lies  only  a  few  feet  under  ground.  A  cross-cut  made  on  the 
snrface  400  feet  from  the  river,  on  the  northwest  side,  is  said  to  have 
shown  a  solid  stratum  of  coal  20  feet  thick.  The  coal  in  the  river  lies 
between  two  strata  of  gray  argillaceous  shale.  The  edges  of  the 
nptomed  strata  have  slacked  and  assumed  a  reddish-brown  color.  The 
shale  underlying  the  main  coal-bed  contains  several  seams  of  coal, 
varying  in  size  from  1  to  8  inches.  The  exposed  thickness  at  the 
surface  of  the  shales  underlying  the  coal  is  about  19  feet,  the  dip  being 
2P.  The  shale  is  succeeded  by  a  thin  bed  composed  of  fossil  oyster- 
shells,  some  of  which  are  very  large.  A  soft  yellow  and  brown  sand- 
stone, partially  disintegrated,  underlies  it. 

^  An  examination  of  the  overlying  shale  on  the  southeast  side  of  the 
river,  below  high-water  matk,  and  a  foot  below  the  surface,  showed  it 
to  be  of  grayish  color,  hard,  compact,  and  of  such  a  nature  as  will  form 
a  strong  and  solid  roof,  impervious  to  water,  and  a  great  protection  for 
the  futare  working  of  the  mine.  Overlying  the  shale  is  sandstone,  soft 
and  totally  disintegrated,  and  along  the  banks  of  the  river  detritus  and 
metamorphosed  rock  overlie  the  sandstone. 

On  the  northwest  side  of  the  river  there  is  a  steep  and  precipitous 
bluff  of  metamorphosed  rock.  It  is  evidently  of  a  later  formation  than 
^e  coal,  and  is  rapidly  disintegrating  and  falling  to  pieces. 

Directly  below  this  bluff,  traced  up  a  ravine,  (northwest,)  the  coal 
shows  itself  at  the  surface,  covered  here  and  there  oy  black  dirt  several 
u^ches  thick.    Turning  to  the  west  of  north,  and  descending  the  hill, 
leaving  the  bluff  to  the  north,  and  crossing  a  small  plateau  made  by  a 
'^nd-sUde,  another  creek  is  reached,  along  the  sides  of  which  coal-crop- 
pings  are  found.    This  cosd  is  almost  in  a  direct  liire  with  the  strike  of 
the  coal  on  the  opposite  or  southeast  side  of  the  river,  but  its  altitude 
^  not  as  great,  nor  is  there  any  appearance  of  limestone.    The  encom- 
passing strata  are  decomposed  shales,  sandstone,  wash,  and  soil  with  a 
^truginous  tinge.    On  account  of  the  many  land-slides,  the  edges  of  the 
^^compassing  shales  are  not  visible  for  any  distance  after  leaving  the 
^Ver.    Three-quarters  of  a  mile  northwest  of  the  river-croppings,  under 
^  abrupt  bank,  (the  sides  of  which  have  been  cot  and  washed  away,) 
^t  an  altitude  of  about  200  feet,  a  bed  of  coal  6  feet  thick  has  been 
^^posed.    A  small  shaft  was  started  alongside  of  this  bank,  but,  after 
ranking  a  few  feet,  work  was  stopped  on  account  of  the  water.    The 
^^ight  of  the  bank  over  the  coal  is  about  75  feet.    It  is  composed  of  a 
radish  clay  and  disintegrated  sandstone,  75  feet  thick,  underlying 
^luch  is  detritus  and  conglomerate  5  feet  thick.    Clinging  to  the  face 
^^  the  conglomerate  is  the  coal. 

Three  hundred  feet  above  these  croppings,  about  a  mile  and  a  half 
^^rthwest  of  the  river-croppings,  coal  again  shows  itself  in  a  mountain 
^^^k  issuing  from  an  abrupt  bank  of  columnar  sandstone  about  60  feet 
r!^gh.  Black  dirt  and  fragments  of  coal  on  all  sides,  imbedded  in  a  whitish 
pl^y,  indicate  the  presence  of  coal.  Ko  defined  stratum  has  here  been 
^^imd ;  nor  has  the  ground  been  prospected.  Crossing  to  the  north  the 
I^^Se  of  sandstone,  shale,  and  detritus,  and  descending  on  the  opposite 
^^  of  the  bill,  a  distance  of  four  ana  a  half  miles  fi^m  the  croppings 
^^  the  river,  coal^  again  makes  its  appearance  on  the  Bide  of  ^  e.te^^    ^ 
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ont  WM  ODoe  started  oa  it.  bat  it  is  now  ouweA  id.  The  aei^borfa 
faaB  alvftfB  sapplidd  itwlf  with  coal  frtwi  this  bed.  IS'orthwcistArl; 
half  a  mile  the  eoal  can  still  be  traced. 

The  coal  ia  hard  and  bitnioinotu.  It  barns  freely  and  with  a  bri 
flame,  ffives  a  good  oompaot  00^6,  and  leaves  but  little  ash.  A  pi 
of  its  parity  ia  the  dioamBtaoce  that  the  water  which  poors  over  it  f 
the  springs  remtuns  pare  and  drinkable.  The  coal  gives  a  strtnig  he 
and  will  prove  Em  ezoelteat  ooal  for  geoeratiog  steam,  prodaoing  g 
and  for  domestic  ose. 

Alttioagh  exposed  to  the  actioD  of  tbe  air  and  water,  it  does  not  si 
to  any  great  e^»nt,  bnt  lemaina  remarkably  bard  anil  compact.  Fi 
repeatedezperimffiita  with  it  in  large  qoantitieB,  a  mere  trace  of  salp 
is  )>erceplible.  Annexed  is  an  analysis  of  the  coal,  made  by  Mr 
Falkenao,  State  assayer : 

Specific  gravity 1.282 

Volatile  combostible  sabstanoe 40.20  per  o 

Fixed  carbon 49.70  per  o 

Moistare 6.70  per  o 

Ashes 3.00  pero 

Salphnr ^ 0.40  per  o 

Amoant  of  gas  evolved,  37  cubic  feet  per  10  pounds  avoirdopoii 
tbe  coal. 

The  following  tabalar  statement  of  coal  analyses,  compiled  by '. 
Falkenao,  is  given  by  Mr.  Bowie,  as  showing  the  rank  occupied  by 
Moant  Temon  coal : 
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From  these  analyses  it  is  evident  that  tbe  coal  of  Mendocino  Cout 
is  a  lignite,  and  there  is  no  reason  to  doubt  that,  like  the  other  coals 
this  variety  on  our  Pacific  coast,  it  is  of  recent  geological  age.  1 
comparatively  small  percentage  of  water  and  ash,  and  the  high  prop 
tion  of  fixed  and  volatile  combostible  matter,  if  maintained  throngb< 
the  bed,  wilt  establish  the  qaality  of  this  coal  as  superior  to  others  fou 
npon  the  coast.  Transportation  to  San  Francisco  being,  however, 
present  impracticably  it  will  be  several  yearn,  doubtless,  before  any  oa 
made  of  this  coal.  Mr.  Bowie  intimatf^  that  a  narrow-gauge  railroat 
Boyo,  in  place  of  the  present  circuitous  wagon-road  of  forty-two  mi 
will  be  necessary,  unless  the  completion  of  the  Korth  Pacific  Bailro 
now  projected,  will  permit  land-transportation  at  reasonable  rates. 

*  Lead  rndnond  from  Uthwg«,  20.8(« ;  Mtbon  oanwpODdiDK  to  volatile  mfttter,  li 
nults  of  heat.  54.40. 

I  Yif^  of  gaa  pet  t*n  of  ooal,  11,350  oabio  fset)  UlniiuDatiDK-poirer  of  gaa, 
cMOdlm;  earbooio  aetd,  7  p«r  oeut.— LoQdoti  ftottlrai*. 
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Statement  of  quartz  mitUf  Ventura  County j  Calif omiaj  1874. 

8nou^  district.— 'Ssme  of  mill,  Oastao;  Owner,  J.  R  Tread  we 
kind  of  power  and  amount,  water,  20  horse ;  number  of  stamps,  4 ;  wei| 
of  stamps,  600  poonds;  namber  of  drops  per  minnte,  80;  height  of  dn 
8A  inches ;  namber  of  pans,  1  (Hepbam ;)  namber  of  conoentrators,  1 ;  c< 
of  mill,  $4,000 ;  capacity  per  24  boars,  6  tons ;  cost  of  treatment  per  U 
75  cents ;  tons  crashed  daring  year,  1,640. 

Beported  by  B.  G.  Sewart. 


CHAPTER    11. 

VE7ADA. 

This  State  now  takes  the  lead  in  the  prodaction  of  the  precious  meta 
Mr.  Valentine,  soperintendent  ojT  Wells,  Fargo  &  Go.'s  express,  repo: 
the  prodact  as  follows — I  am  not  able  to  make  any  detail^  comparia 
between  his  flgares  and  those  I  had  gathered  from  other  sources,  t 
there  is  every  reason  to  believe  that  his  totals  are  correct : 

Gold  dust  and  bullion  by  express $345,  ^ 

Gold  dust  and  bullion  by  other  conveyances 34,  £ 

Silver  bullion  by  express 30, 954,  C 

Ores  and  base  bullion  by  freight • 4,117,  C 

35, 452,  ^ 

Accounts  of  the  different  districts,  so  far  as  they  could  be  obtain 
during  the  year,  are  given  below. 

The  Comstock  lode. — ^The  following  is  the  summary  of  product! 
operations  on  this  lode  during  1874 : 

Number  of  tons  milled 527,  € 

Total  bullion-product 822,400,  '3 

Average  yield  per  ton  of  leading  mines : 

Oonsolidated  Virginia $ 

Belcher 

Crown  Point • 

All  other  mines - 

The  last  figure  includes  the  low-grade  ores  of  such  leading  mines  i 
GhoUar,  Overmann,  &c.,  and  the  product  of  the  ^^outside  "  mines,  sitaate 
on  supposed  branches  of  the  Comstock,  southofthe  Belcher,  some  in  Gol 
Ca&on,  others  in  American  Flat. 

It  is  estimated  (but  I  consider  the  figures  probably  too  high)  th£ 
$400,000  worth  of  quicksilver  and  $9,000,000  gold  and  silver  was  lost! 
the  tailings  during  the  year.  A  considerable  portion  of  this  may  I 
recovered  by  reworking,  but  it  would  not  be  extravagant  to  say  th) 
$4,000,000  has  been  irrevocably  lost 

For  a  comprehensive  account  of  the  extraordinary  developments  oo 
nected  with  the  ^  Oreat  Bonanza,"  and  of  other  operations  on  the  Coi 
stock  lode,  during  the  year  1874, 1  am,  as  usual,  chiefly  indebted  to  JA 
C.  A.  Luckhardt,  formerly  of  Virginia  City,  but  of  late  years  a  reside 
of  San  Francisco,  and  interested  in  the  Nevada  Metallurgical  Works 
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that  place.  1  should  explain  that,  owing  to  the  diminished  appropria- 
tion of  last  year,  I  was  unable  to  engage  Mr.  Lnckhardt  to  make  a  por- 
aoDal  examination  of  these  mines  until  after  this  report  had  been  ren- 
dered, when,  Congress  having  supplemented  the  appropriation,  I  could 
afford  to  pay  the  expenses  of  the  necessary  journey.  As  a  consequence, 
a  part  of  the  following  descriptions  refers  to  a  period  later  than  Decem- 
ber, 1874,  extending,  in  fact,  down  to  March  31.  I  have  introduced  it 
into  the  manuscript  report  while  revising  the  latter  for  publication. 

For  facility  of  description,  I  will  commence,  as  in  former  reports,  at 
the  north  and  follow  to  the  south,  dividing  the  lode  into  three  parts,  the 
north,  middle,  and  south. 

I.  The  12,200  feet  of  ground  comprising  the  Utah,  Sierra  Nevada, 
Uaion  Consolidated,  Mexican,  Ophir,  California  Consolidated,  Virginia 
Consolidated,  Best  &  Belcher,  Qould  &  Curry,  Savage,  Hall  &  Norcross, 
and  Obollar,  has  been  developed  during  the  past  year  as  follows : 

Utah, — ^The  ore-body  belonging  near  and  at  the  surface  to  the  Sierra 
l!^evada  had  been  formerly  found  to  extend  into  the  Utah  ground,  and 
bad  been  worked  by  the  Sacramento  Company  to  the  depth  of  about 
^  feet,  showing  the  same  character  of  ore,  varying  ftt>m  $3  to  $12  per 
ton,  principally  in  gold.  Since  then,  the  Utah  has  reached  a  vertical 
^pth  of  500  feet  in  the  new  shaft.,  600  feet  east  fh)m  the  old  one.  The 
old  abaft  reached  a  vertical  depth  of  280  feet,  and  through  it  the  vein 
vas  explored  at  80  feet,  and  at  200  feet  for  180  feet  eastwanl,  and  vein- 
ii^tter  (quartz  and  porphyry)  was  encountered,  176  feet  wide,  running 
oorth  and  south,  and  containing  no  ore  of  any  consequence.  It  carried 
zincblende  and  an  abundance  of  pyrites.  Through  the  new  shaft,  at  400 
f<Bet  depth,the  vein  wasreached  by  a  cross-cut  480  feet  west  firom  the  shaft, 
^^  found  to  be  167  feet  wide,  consisting  of  quartz  and  porphyry,  much 
l>n)ken  up  and  carrying  ore  in  detached  seams,  which  assayed  from  $5 
^tl8  per  ton.  It  was  bounded  on  the  east  by  4  feet  width  of  clay. 
Bf  plorations  were  continued  westward  and  the  workings  were  connected 
^ith  tbose  of  the  old  shaft.  The  vein,  167  feet  wide,  was  followed  south- 
ward for  300  feet,  and  cross-drifts  east  and  west  were  run  for  165  feet 
through  the  same  quartzose  material,  which  showed  a  uniform  charac- 
t^^wbile  explorations  northward  for  180  feet  disclosed  much  more  quartz 
tbao  the  south  mine  did.  Especially  along  the  eastern  day-seam  the 
quartz  carries  much  iron-pyrites ;  but  it  seems  to  be  here  still  too  much 
divided  and  intermixed  with  porphyry  to  indicate  a  strong  body  of  ore 
clo^  at  hand.  The  general  course  of  the  vein  is  south  20^  west,  and  its 
^ip  is  40^  to  450  east.  This  vein  in  the  Utah  seems  to  have  strength, 
H^d  the  workings  of  the  company  will  be  carried  on  vigorously  in  the 
bope  of  valuable  discoveries.  To  this  end,  heavy  pumping-machinery  is 
^v^ting.  It  is  not  at  all  improbable  that  the  quartz  and  quartzose 
!^^ter  in  the  vein  may  increase  in  quantity  as  the  work  progresses 
1^  depth,  in  which  case  ore  in  paying  quantities  may  be  encoun- 
J^ved.  The  owners  of  the  Sutro  mine,  immediately  adjoining,  northwest 
^^  Utah,  are  exploring  the  ground  through  a  tunnel,  now  1,100  feet 
'^i^g,  which  is  expected  to  cut  the  vein  at  1,300  fi^t.  Farther  south  and 
^H,  of  this  mine  locations  have  been  made  for  several  thousand  feet. 
^^J^  are  of  recent  date,  some  are  old  titles  and  claims,  at  one  time 
^^doned  but  now  revived.  Shafts  are  sinking  on  every  side; 
^Qie  have  attained  150  feet  vertically,  but  nothing  noteworthy  has  as 
^^  been  demonstrated  through  any  of  their  workings. ' 

Sierra  ilTeva^Za.— This  mine  has  been  worked  on  the  old  ore-body,  from 
^icb  during  the  year  17,708  tons  of  ore  have  been  extracted,  giving 
^  average  yield  in  mill  of  $£k50  per  ton.    The  location  of  the  miU 
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close  by  the  mine  made  it  possible  to  work  this  ore  to  advantage ;  bn 
the  mill  has  been  idle  since  January ,  1875.  There  is  still  a  large  amouu 
of  low-grade  ore  here,  west  of  the  old  workings.  The  old  shaft  has  at 
tained  a  vertical  depth  of  770  feet,  and  is  still  sinking.  At  the  700-foo 
level,  work  (cross-cut)  is  progressing  eastward,  but  the  vein  has  not  ye 
been  reached.  The  old  upper  levels  have  lately  been  partially  reopened 
with  the  purpose  of  further  exploring  the  old  upper  ore-body.  The  nev 
shaft,  which  lies  1,450  feet  north,  ^^  east,  from  the  old  one,  has  at 
tained  a  vertical  depth  of  650  feet,  but  as  yet  no  work  has  been  doa 
through  it. 

Ophir. — ^This  mine  now  comprises  600  feet  horizontally  on  the  veil 
Last  year's  work  showed,  as  remarked  in  my  last  report,  an  attaine 
depth  of  1,400  feet,  with  explorations  proving  the  vein-matter  to  be^OO  fe-« 
wide,  and  exposing  near  the  south  line  the  apex  of  what  seemed,  at  th  z 
time,  to  be  a  new  ore-body.  The  shaft  has  been  sunk  to  1,465  feet  ve 
ticaliy,  work  carried  eastward  from  it  for  350  feet,  and  at  this  point  2^ 
feet  further  sunk,  miUsing  a  total  depth  attained  of  1,700  feet.  Tt 
l,465foot  level  shows  the  vein-matter  to  be  300  feet  wide  in  the  sou.! 
mine— i.  a.,  the  ground  from  the  company's  south  line  to  the  shaft,  a  di 
tance  of  450  feet  northwest — and  two  strata  of  ore  have  been  encountered 
This  level  has  been  connected  with  the  Oalifomia  mine,  besides  the  coi 
nection  existing  at  tlie  1,300-fbot  leveL  The  ore  much  resembles  tba 
which  was  at  first  found  in  the  Ophir  and  Mexican  mines  at  a  depth  c 
250  to  4(J0  feet,  in  the  old  workings  of  18G3-'64.  It  extends  in  th 
1,465-foot  level  as  far  north  as  160  feet  from  the  south  line.  It  was  als* 
encountered  in  the  l,300foot  level,  but  lying  irregularly,  and  was  fol 
lowed  by  a  winze,  located  140  feet  north  of  the  south  line,  in  a  nortb 
easterly  direction  to  the  1,600-foot  level,  where  a  drift  northeast  devel 
oped,  ore  of  the  same  character.  Whether  this  is  the  same  seam  as  th» 
in  the  1,465-foot  level  remains  to  be  proved.  At  the  1,700-tbot  level  th^ 
ground  was  opened  southward  to  the  south  line  near  the  west  wall,  ao^ 
a  cross-drift,  140  feet  from  the  south  line,  was  run  120  feet  to  the  easC: 
without  finding  any  ore  up  to  that  point.  The  seams  of  ore  above  d^ 
scribed  have  apparently  an  inclination  southward  toward  the  Oaliforoi^ 
mine,  and  probably  belong  to  the  body  of  ore  developed  in  the  latter 
mine,  or  constitute  parallel  outliers  on  the  west  of  it.  The  ore  is  of  verg 
good  quality,  carrying  traces  of  zincblende,  and  seeming  identical  witl^ 
the  ore  found  in  former  times  in  the  Mexican  near  the  surface.  No  worle 
in  the  1,700-foot  level  has  as  yet  been  undertaken  toward  the  north. 

Californiaj  VirginiOy  Best  cD  Belcher, — ^The  developmenta  describee 
in  my  report  of  1872,  in  the  1,400  feet  of  ground  situated  between  thfl 
Oould  &  Curry  and  the  Ophir,  and  those  described  in  my  report  of  187d« 
together  with  what  the  Ophir  mine  developed  in  the  latter  year,  40  fee 
from  their  south  line,  led  to  vigorous  operations  in  1874;  and  tha*^ 
ground,  which  had  previously  been  considered  barren,  proved  to  contaic 
a  stupendous  mass  of  ore.  As  all  this  1,400  feet  of  ground  is  ownec 
and  managed  by  one  party,  and  the  workings  are  all  connected,  I  wiL 
describe  it  in  one,  although  it  contains  three  distinctly-different  corponb 
tions,  viz :  next  to  the  Ophir,  the  California  Consolidated  Mining  Com. 
pany,  having  600  feet;  adjoining  this,  on  the  south,  the  Virginia  Coo. 
solidated :  and  next  to  this,  and  immediately  north  of  Gk>uld  &  Curry 
the  Best  &  Belcher  Mining  Company. 

The  Virginia  Consolidated  shall,  which  lies  20  feet  south  of  the  Call 
fornia  south  line,  has  attained  a  depth  of  1,580  feet  vertically,  and  the 
Gould  &  Curry  and  Ophir  shafts  are  connected  with  it  at  the  1,300,  l,400i 
and  1,500  levels.    The  1,167-foot  level,  which  was  driven  from  the  Gtoxdi 
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&  Cony  in  the  latter  part  of  1872,  developed  in  1873  a  body  of  $45  mill* 
oire  300  feet  long,  and  from  8  to  30  feet  wide,  in  the  Virginia  Consoli- 
dated ground.  The  1,400-foot  level  exposed  it  also.  Here  it  was  about 
3CM)  feet  in  length  and  90  feet  wide :  but  the  1,500-foot  level  has,  up  to 
]Aareh  31,  1875,  proved  700  feet  length  of  ore,  in  some  places  200  feet 
v'ide.  The  Virginia  Oonsolidated  is  extracting  an  average  of  580  tons 
air   tl50  mill-ore  per  day  from  between  the  1,400  and  1,500-foot  levels. 

So  far  as  this  ground  has  been  explored,  up  to  the  date  just  mentioned, 
it^  is  impossible  to  come  to  any  definite  conclusion  as  to  the  actaal  dimen- 
aioDs  of  the  ore-body.    The  first  supposition  was,  that  the  ore  found  in 
tbe  1,167-foot  level,  near  the  Best  &  Belcher  line,  belonged  to  the  body 
wliich  the  1,500-foot  levels  of  the  Virginia  and  California  Consolidated 
Ixsive  developed  for  700  feet  in  length,  and  that  it  was  the  northern  exten* 
aioQ  of  the  same  ore  which  was  met  with  in  the  1,465-foot  level  of  the 
t>phir,  near  the  California  CoDsolidated  north  line.    The  idea  is  also 
prevailing  that  this  supposed  one  ore-body  (for  which  the  Spanish  name 
^nanza  has  been  generally  adopted)  commences  at  the  southern  portion 
of  the  Virginih  Consolidated  1,167-foot  level  and  extends  northward, 
cuid  declines  northward  through  the  entire  1,400  feet,  and  finally  sinks 
iii  Ophir  ground  at  1,700  feet  depth.    A  close  examination  of  the  1,500- 
fcKH  level  of  the  Virginia  and  California  Consolidated,  coupled  with  the 
diCference  existing  in  the  character  of  the  ores  found  sonth  and  east,  in 
t^«  center,  and  north  and  west,  in  the  ground  described,  proves  this 
theory  erroneous.   The  Virginia  Oonsolidated  shaft  penetrates  the  1,500- 
foot  level  100  feet  east  of  the  west  wall  of  the  Oomstock,  and  about  20 
^Bet  south  of  the  California  Consolidated  south  line.   At  142  feet,  directly 
^astfrom  the  shaft,  ore  was  first  encountered,  having  a  north  48<^  east 
(bourse,  and  dipping  65^  east.    It  was  penetrated  diagonally  to  its  coarse 
for  145  feet,  showing  ore  of  $700  average  assay-value,  and  bounded  on 
^he  east  by  a  clay-seam  which  I  do  not  consider  to  be  the  true  '^  east 
clay.''    This  cross-drift,  20  feet  south  of  the  California  Consolidated 
'^oiith  line,  is  called  *<  cross-cat  No.  1,"  and  cats  through  the  ore-body  at 
^n  aogle  of  50^,  giving,  therefore,  not  exactly  a  cross-section.    The  ore 
bere  is  composed  of  stepfaanite  and  the  peculiar  ^^  subsulphide"  charac- 
teiisUc  of  the  Comstock.  Copper-pyrites  and  argentiferous  fahlore  occur 
^^^tth  it    The  metalliferous  mineral  occurs  in  seams  of  a  few  inches  to 
^^veral  feet  in  thickness,  aod  penetrates  the  entire  mass  of  quartz  for 
^4)5  feet   The  gangue  is  quartz,  no  lime  being  visible,  except  very  close 
to  the  eastern  clay,  where  here  and  there  ba aches  of  calcite  are  found. 
^t  these  points  the  character  of  the  ore  also  changes  a  little,  and  par- 
^kes  more  of  the  natnre  of  the  ore  which  is  found  in  the  southern 
Pprdon  of  the  Comstock;  for  instsince,  in  Belcher  and  Crown  Point 
One  hundred  feet  directly  north  from  this  cut  No.  1  is  No.  2,  which 
^«nt  through  quartzose  vein-matter  for  157  feet,  therefore  177  feet  east 
^^the  shaft,  before  meeting  with  the  same  ore  and  some  thin  western 
^%i[Kirtings.    It  penetrated  the  ore  for  100  feet,  when  the  latter  was 
^t  off  on  the  east  by  feldspathic  pbrphyry.    Further  explorations  will 
'^▼e  to  be  made  eastward  at  this  point,  as  this  cannot  be  the  final 
?^9tem  boundary  of  the  body.    The  character  of  the  ore  is  the  same  as 
^^  ITo.  1  cat    One  hundred  feet  directly  north  from  No.  2  cut  is  No.  3, 
^bich  cuts  into  ore  240  feet  east  of  the  shaft    Up  to  April  2, 1875,  this 
^t  had  penetrated  25  fleet  into  the  ore,  which  is  not  of  as  good  quality 
^  that  shown  by  No.  1  and  No.  2,  and  will  perhaps  not  be  found  as 
]!^  as  it  was  in  No.  2.    No  east  division  has  as  yet  been  enconntered. 
^^  hundred  feet  north  of  crosscut  No.  3  is  No.  4,  300  teet  south  of  the 
Ophir  south  line,    it  has  penetrated,  so  far,  90  feet  east  of  the  main 
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north  and  sooth  drift,  which  makes  the  point  Reached  110  feet  east  of 
the  shaft.  It  is  in  the  same  material  which  constitated  the  ground  west 
of  the  ore  farther  soath  in  cats  1, 2,  and  3 ;  bat  here,  as  well  as  in  No.  3, 
small  seams  of  ore  are  foand.  In  this  cat,  at  50  feet  east  of  the  main 
north  drift,  ore  has  been  foand  8  feet  wide.  It  seems  to  ran  almost 
parallel  witn  the  ore-body  developed  in  Nos.  1, 2,  and  3;  bat  it  is  180  feet 
farther  west,  carries  maoh  more  zincblende,  and  is  of  much  poorer 
qaality.  It  is  probably  connected  with  the  western  ore-seam  of  the 
I,4G5-foot  level  in  Ophir^  and  can  hardly  be  distinguished  from  the  ore 
foand  at  3C0  feet  depth  m  the  Ophir  workings  of  former  years.  Farther 
north  from  No.  4  no  work  has  been  done  eastward  from  this  level ;  bat 
the  main  drift,  running  north,  extends  into  the  Ophir  ground  and  con- 
nects with  the  1,465-foot  level  of  that  mine. 

Going  south  from  cut  No.  1 100  feet  is  cut  No.  2  of  the  Virginia  Con- 
solidate. This  encountered  the  thin  western  clay*se£uai  of  the  ore-body* 
about  40  feet  east  from  the  main  north  and  south  drift,  and  penetrated 
for  50  feet  through  material  resembling  that  through  which  California 
Consolidated  cut  No.  3  passed  for  30  feet.  It  is  not  a  hfgh-grade  ore. 
For  50  feet  farther  east,  here  (beyond  the  50  feet  just  mentioned)  the 
ore  is  a  little  better,  but  still  retains  the  charsicter  of  the  ore  found  in 
the  more  northerly  cross-cuts.  Pressing  farther  east  the  quartz  changes, 
and  the  drift  (or  rather  cross-cut)  enters  into  a  diflferent  material,  quartz 
predominating,  but  accompanied  by  lime,  the  ore  losing  more  and  more 
its  base  ores.  The  cross-cut  penetrates  200  feet  farther  through  this 
ore  ($150-ore)  antil,  350  feet  east  from  the  main  north  and  south  drift, 
it  meets  the  east  clay,  which  runs  here  north  20^  east,  standing  nearly 
yertical. 

Again,  100  feet  south  of  No.  2  cut  is  No.  3,  which  encountered  the 
western  small  clay-seam  of  the  ore  05  feet  west  of  the  main  north  and 
south  drift,  and  was  driven  east  for  35  feet,  where  a  heavy  day-body  was 
met,  which  is  the  east  clay  of  this  described  ore-body.  It  rans  here 
north  50O  east,  and  stands  nearly  vertical.  One  hundred  feet  farther 
south  from  here  is  a  winze,  which  connects  with  the  1,400-foot  level, 
and  which  shows  ore  for  60  feet  below  the  1,400  level  of  the  same  char- 
acter as  cross  cut  No.  3  shows  at  the  1,500-foot  level.  The  sketch  here- 
with given  will  afford  probably  a  better  notion  of  these  workings  than  a 
further  detailed  description.  The  following  explanations  refer  to  the 
sketch : 

The  strike  and  dip  of  the  east  clay  at  a,  in  cross-cut  No.  3  of  the 
Yirginia  Consolidated,  corresponds  with  that  at  b  of  cross-cat  No. 
1,  while  that  at  c  does  not.  The  ore  in  the  eastern  portion  of  cross- 
cut No.  2,  in  Virginia  Consolidated,  is  different  in  character  from 
that  found  in  cross-cut  No.  3  of  the  same  mine  and  that  of  cross- 
cuts Nos.  1,  2,  and  3  in  the  California  ground,  but  resembles  the  ore 
found  in  the  1,300-foot  level  of  the  Virgioia  Consolidated  400  feet 
north  of  that  company's  south  line.  Furthermore,  the  ore  found  in 
cross-cut  No.  4  of  the  California  ground  and  that  found  in  Ophir  are 
identical.  Mr.  Luckhardt  infers  that  three  distinct  ore-bodies  exist,  but 
they  are  of  too  large  dimensions,  and,  in  consequence,  have  been  too  lit- 
tle explored  to  permit  speculation  with  any  accuracy  as  to  their  position 
and  inclination.  The  northerly  and  westerly  ore  (in  California  No.  4 
and  in  Ophir)  seems  to  be  composed  of  detached  ore-seams,  sometimes 
running  parallel  to  each  other,  which  are  imbedded  in  a  quartzose  porphy- 
ritic  mass  150  to  250  feet  wide.  The  central  body,  which  has  a  western  clay- 
seam  running  very  regularly,  and  separating  it  from  the  above,  shows  a 
narrowing  at  cross-cut  No.  3  in  the  California,  and  the  wings  sunk  below 
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tti.^  1,500-foot  level  prove  that  the  ore  descends  south  v^ard.  The  clay  at 
a  resembles  the  clay  at  o,  bat  also  that  at  b;  and  unfortunately  the  stopes, 
&«<^9  at  cross-cut  Ko.  2,  in  Virginia  ground,  do  not  allow  of  an  examina- 
tion  whether  a  was  connected  with  b.  But  it  is  not  likely  that  the  clay 
B^OT^ings  from  atob  and  back  to  o,and  Mr.  Luckbardt  does  not  consider  b 
to  be  the  proper  eastern  day.  The  porphyry  which  is  encountered  in  cross- 
eii.t  No.  2y  in  the  Oalifornia  ground,  to  the  east  of  the  ore^  may  be  an 
idtmsion,  and  may  have  caused  the  narrowing  of  the  ore  m  cross-cut 
l^o.  3  in  the  California,  and  its  apparent  widening  in  cross-cut  No.  2  in 
tlxe  Virginia.  Mr.  Luckhardt  concluded  therefrom  that  it  may  be  possi- 
ble that  the  clay  at  a  and  o  is  the  same,  and  that  the  porphyry  at  No.  2, 
California,  had  some  influence  upon  theore  west  of  it,  while  south  and  east 
ot  it  it  had  none,  or  vice  versa.  It  is  noteworthy  that  while  the  feld- 
spathic  porphyry,  which  constitutes  almost  exclusively  all  the  so-called 
^^borees"  of  the  Uomstock  lode,  is  invariably  void  of  all  precious  met- 
^  there  is  at  Xj  in  California  cross  cut  No.  2,  a  porphyry-belt  close  to 
the  ore-body,  in  which  the  pyrites  (so  characteristic  of  the  eastern  por- 
phyries) is  replaced  by  silver-ore  in  places,  so' that  it  showed  $10  to  $20 
P^  ton  by  assay,  though  barely  to  be  distinguished  from  the  porphyry 
farther  east  in  outward  appearance.  It  may  be,  therefore,  that,  by 
pushing  considerably  eastward  the  work  at  b  and  x  and  farther  north, 
the  clay  c  will  be  found  beyond  this  porphyry.  This  would  prove  the 
^utire  ground  for  over  900  feet  northeast  and  southwest  and  for  300 
^Qet  southeast  and  northwest  to  belong  to  one  ore-body. 
.  ^e  west  wall  of  the  Comstock,  as  indicated  by  present  workings, 
'^  supposed  to  have  in  this  place  a  nearly  north  and  south  direction ; 
^nd  the  western  boundary  of  the  ore-body  must  meet  it  on  the  south  at 
^^  angle  of  40^  to  45^,  while  the  eastern  boundary  of  the  ore  must 
^^t  it  to  the  south  at  an  angle  of  65o  to  70^.  It  is  possible  that  this 
I  ^'^body  will  be  found  to  flatten  against  the  west  wall  of  the  Comstock 
I  5|f^^^  ^^^  ^ith  it,  and  widen  again  to  the  southward.  Should  this  be 
f^^  case,  we  would  naturally  exi>ect  at  e  some  intrusion  different  from 
^Q  vein-matter  which  has  so  far  been  exposed  at  e  for  300  feet  in  depth. 
:^ut  the  quartz  developed  by  the  1,200-foot  level  at  the  south  line  of  the 
J^^ginia  Consolidated  mine,  which  carried  $40  per  ton,  is,  to  all  appear- 
^^Ces,  very  massive,  as  is  also  the  quartz  which,  on  the  l,300foot  level 
yT  the  Virginia  Consolidated,  lies  400  feet  north  of  the  company's  south 
g^^  and  carries  fine  ore.  Considering,  also,  the  300  feet  length  of  ore 
^  f«et  wide,  which  the  1.400-foot  level  of  Virginia  developed,  it  appears 
T^t  tlie  facts  will  hardly  sustain  the  theory  just  mentioned ;  and  it 
^^tQs  more  probable  that  a  third  ore-body,  lying  in  echelon  with  the 
?^Qr  two,  will  be  developed  to  the  south  and  east,  appearing  in  the 
p^OO-foot  level  in  Best  &  Belcher.  But  this  difficult  question  requires 
^^rther  light  from  connected  explorations  and  careful  study. 

Oontrary  to  the  generally-accepted  theory,  Mr.  Luckhardt  is  of  the 

pinion  that  the  main  bulk  of  this  ore,  whether  it  prove  in  time  to  be 

I     ^^e  or  two  bodies,  will  be  encountered  in  the  Virginia  ground  and  south 

I.     ^^  it,  rather  than  in  the  Consolidated  Ophir  farther  north.    The  greater 

1      ?'^^cmt  of  explorations  in  depth  to  the  north,  aided  perhaps  by  specu- 

\      ^^ve  purposes,  has  created  an  impression  that  the  northern  ore-body, 

\      ^uown on  the  sketch  in  California  crosscut  No.  4,  and  the  ore  found  in 

\      ^ue  Ophir,  prove  the  northward  extension  and  the  northward  pitch  or 

\      ^i^dination  of  the  great  bonanzcL    But  it  is  more  likely  that  they  belong 

I      to  a  paralM  outlying  body  or  group  of  seams,  and  that  the  middle  body 

I     IS  not  connected  with  them. 

\        It  is  impossible  to  estimate  the  amount  and  value  of  ore  standing  in 
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the  Virginia  and  California  gronnd.  As  has  been  remarked,  the  o 
varies  in  quality.  Extraordinarily  rich  streaks  are  met  with.  In  son 
places  for  50  feet  in  the  cross-cats  the  ore  assays  $900,  and  aga 
sections  of  200  feet  assay  $150.  Gross-cat  No.  2  in  the  California,  f 
80  feet  across  the  ore,  assays  $412  per  ton,  and,  on  the  other  hand, 
some  places  the  ore  will  not  assay  above  $50;  as,  for  instance,  for  50  feet 
Virginia  Consolidated  cross-cat  No.  2,  near  the  west  clay.  Fabnloi 
reports  and  estimates  have  been  given,  varying  from  $150,000,000 
$1,500,000,000  ^Mn  sight."  It  is  reasonable  to  suppose  that  the  groni 
from  the  Best  &  Belcher  north  line  to  the  Ophir  south  line,  and 
depth  from  tiie  1,300  to  the  1,550-foot  level,  will  yield,  jndging  fro 
present  developments  and  present  yield,  ore  for  two  years  to  come 
the  present  rate  of  extraction,  viz,  450  to  580  tons  daily.  The  qnalL 
of  the  ore  is  a  matter  of  pure  speculation.  At  present  the  average 
about  $150  per  ton,  but  $300  to  $500  ore  can  be  extracted  at  will,  ~ 
selecting  the  stopes.  Mr.  Luckhardt  thinks  that  $  160  may  possibly  be 
average  of  the  whole  mass  referred  to ;  but  this  is  merely  a  pmde 
guess.  At  this  rate  there  would  be  over  $60,000,000  '*'  in  sight."  E 
such  calculations  are  at  present  futile.  The  width  and  length  of  < 
ground  to  be  exploited  necessitates  considerable  care  in  working.  K 
perience  has  shown,  in  the  south  portion  of  the  Comstock,  that  t 
present  mode  of  timoering,  although  convenient  for  wide  spaces,  is  < 
ficient  in  strength.  The  caving  of  timbered  spaces  has  caused  the  \c 
of  good  ore-ground.  To  obviate  this  difficulty,  the  ground  is  now  work< 
in  sections  of  50  by  60  feet  and  timbered  in  the  old  way ;  but  evej 
fourth  set  is  then  filled  up  with  heavy  10  by  12  and  12  by  12  inch  timbei 
across  the  whole  60  feet  and  up  to  the  top  of  the  stopes,  all  we 
keyed  in,  so  as  to  form  a  solid  bulk-head  of  timber.  Narrow  passage 
are  left  at  long  intervals,  and  the  rest  of  the  space  between  the  balk 
heads  is  filled  with  waste  from  the  upper  or  lower  prospective  worto 
It  is  a  very  expensive  method,  but  cheaper  than  masonry  would  be. 

The  Consolidated  California  is  not  as  yet  prodacing  ore,  and  it  will  b 
some  time  before  the  shaft  will  be  completed.  The  adjoining  mine 
need  the  full  capacity  of  their  respective  shafts  to  hoist  their  own  ore 

The  Virginia  Consolidated  Company  has  erected  a  very  fine  mill,  clot 
to  the  shaft,  capable  of  reducing  250  tons  of  ore  daily.  A  tram-wa 
leads  to  the  mill  fh)m  the  shaft. 

The  following  description  of  this  mill  is  taken  from  the  Virginia  Ind 
pendent : 

The  site  is  to  the  north  and  east  of  the  hoisting-works,  and  betwe<^n  the  two  tl 
descent  is  snch  that  the  ore  can  be  rou  from  the  level  of  the  snrface  of  the  hoistin 
works  and  reach  the  mill  at  its  very  pinnacle.  The  gronnd  covered  by  the  miU  al 
descends  very  rapidly  to  the  east,  so  that  the  ore  falls  naturally  to  the  stamps;  fhi 
the  stamps,  by  distribntiDg-slnices,  the  palp  drops  to  the  tanks,  from  the  tanks  to  t 
pans,  ana  so  on  down  by  a  gradnal  descent  to  the  agitator-room.  Some  idea  of  t 
dimensions  of  the  mill  may  be  gained  from  the  following  particulars :  The  battel 
bnilding  is  110  feet  lon^  by  48  feet  wide,  the  pan-bnilding  is  195  feet  long  by  92  ft 
wide,  the  engine-room  is  58  feet  by  92  feet,  and  the  retort-house  25  feet  by  60  feet,  t 
whole  covering  over  26;000  square  feet  of  gronnd.  Besides  these  buildings,  there  is 
office,  20  by  30  feet,  ftonting  on  G  street.  ^ 

The  engine  la  a  compound  condensing  or  low-pressure  engine  of  600  horBe-XK>w 
with  cylinders  24  by  48  and  48  by  46  inohes,  respectively.  The  steam  is  admitted  it 
the  24  by  48  cylinder  and  cut  off  at  the  half-stroke.  It  is  then  taken  into  the  esm 
sion-cylinder,  which  is  48  by  48,  and  contains  four  times  the  cubical  contents  of  1 
smaller  one,  and  thus  an  expansion  of  eight  times  is  gained.  After  leaving  the  expi 
sion-cylinder  the  steam  exhausts  into  the  condenser.  This  gives  the  vacnum-pow 
or  the  power  resulting  fh>m  the  atmospheric  pressure  at  this  altitude,  in  addition 
the  expansive  power  of  the  steam.  The  engine-shaft  is  14  inches  in  diameter,  and  e 
ries  a  band-wheel  18  feet  in  diameter,  weighing  33,000 'pounds,  which  drives  the  b 
tetypart  of  the  works.    This  shaft  itself  weighs  15,000  pounds,  and  the  appioxim 
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^'Viffht  of  the  whole  en^oo  is  100,000  ponodB,  or  50  tons.    The  foondation  of  this 
ponderoas  piece  of  machiDory  contaioB  450  cnbic  yards  of  masoDry,  laid  in  cement,  and 
vv^eigbs  600  tons.    This  engine-shaft  is  conpled  to  an  extension  11  inches  in  diameter, 
'whieh  drives  the  amalgamating  part  of  the  works. 

The  boilers  which  supply  this  monstroos  motive-power  with  steam  consist  of  foor 
pairs,  54  inches  by  IG  feet,  so  arranged  as  to  run  a  single  pair  at  a  time  or  all 
t«|^ther.  The  smoke-stacks  are  42  inches  in  diameter,  and  stand  90  feet  from  the 
|3:ToiiDd.  There  are,  also,  in  connection  with  the  boilers,  two  steara-pnmps,  for  feed  and 
lira  purposes.  To  these  a  water-hose  is  constAntly  attaclied,  and  ready  for  nse  in  case 
of  fire.  The  roof  of  the  engine-room  rises  to  the  height  of  50  feet ;  the  western  earth 
or  embankment  wall  is  22  feet  high,  bailt  of  hewn  trachyte-rock,  and,  with  the  other 
embankment-walls,  contains  4,000  perch  of  stone. 

The  mill  is  connected  with  the  hoisting- works  by  means  of  a  covered  trestle-work, 

44  feet  in  height  at  the  mill-end.    The  same  cars  nsed  in  the  mine  will  be  mn  in  trains 

l>y  mole-power  from  the  mine,  278  feet,  to  the  mill.    The  trains  will  consist  of  from  six 

to  ten  cars.    It  will  take  a  car-load  every  five  minutes  to  snpply  the  demands  of  the 

milL    These  cars  are  dumped  into  chutes,  one  on  each  side  the  center,  from  which  the 

fine  ore  sifts  into  the  ore-bins  below.    The  part  of  the  ore  first  dumped  is  carried  back 

from  the  center  by  chutes,  and  thus  becomes  equally  distributed  into  the  feed-bins. 

From  the  feed-bios  the  ore  is  taken  by  TuUoch's  self-feeders  and  given  to  the  batteries 

9M  it  is  required. 

The  batteries  are  driven  from  a  counter-shaft  propelled  by  the  large  band-wheel 

below,  the  connection  with  which  is  made  by  a  belt  24  inches  wide  and  ICO  feet  long. 

l^'mm  this  ooonter-shaft  the  batteries  are  driven  by  14-inch  belts  60  feet  long.    The 

batteries  are  ron  io  sets  of  ten  stamps  each,  and  clotches  are  so  arranged  as  to  stop  any 

ten  witheot  interfering  with  the  working  of  the  other  machinery.    The  batteries  con- 

B>8t  of  60  stamps  of  800  pounds  each.    The  mortars  are  so  arranged  as  not  to  interfere 

with  putting  shoes  and  dies  into  the  batteries,  as  they  discharge  at  one  side,  and  are 

t INTO  nearly  together  instead  of  separately  and  in  the  center.    From  each  division  of  30 

Ataaips  there  are  distribotiug-sluices,  which  convey  the  pulp  into  the  settling-tanks. 

Prom  the  tanks  it  is  shoveled  out  upon  the  platform  in  front  of  the  pads.    There  are 

16  pans  on  each  side.    These  are  flat-bottomed,  3  feet  in  diameter,  and  calculated  to 

nc^Id  abonl  two  tons  each.    The  pans  have  steam-bottoms,  and  i\re  arranged  to  admit 

'^▼e  rteam  into  the  polp  or  onder  the  bottom.    There  is  a  settler  to  each  pair  of  pans, 

y^ukipg  6  on  each  side.    These  are  nine  feet  in  diameter  and  3  feet  deep.    From  the 

i^  MtUen  the  polp  is  discharged  into  4  agitators,  and  these  discharge  In  turn  into 

p<^e  tail-slnice,  which  is  placed  at  the  end  of  all  the  other  appliances.    The  heavy  stufi 

^o  the  agitators  will  be  cleaned  out  twice  every  twenty-four  hours,  and  subjected  to 

^^ither  working  by  4  more  pans  and  2  settlers  placed  in  the  agitator-room. 

The  <|[aieksilver-tank  is  placed  in  the  store-room  under  the  ore-bins,  and  will  come 
^Own  pipes  to  the  distributins-tanks  in  the  pan-room.  From  these  tanks  it  will  be 
^  istributed  throneh  pipes  to  the  charging-bowb  of  the  pans.  After  passino:  through 
^V^Piuisand  settlers,  it  is  discharged  trom  each  settler  direct  into  each  strainer.  A 
^Vp6  leads  flKMn  the  bottom  of  each  strainer  to  the  main  reoeiving-tank,  which  is  placed 
,^<e^lo1r  everything  and  in  the  center  of  the  pan-room  to  catch  all;  and  from  that  it  is 
^^mped  up  into  the  main  distributing-reservoir  again.  There  are  two  of  these  roser- 
^'oin,  one  on  each  side. 

nils  amalgam  remains  in  the  strainers,  and  is  taken  by  an  amalgam-car,  holding 
!^|^K)ot  20  tons,  which  rons  through  the  center  of  the  pan-building  to  the  retort-room. 
.^^  same  car  takes  retorted  silver  back  into  the  mill-circulation.  Each  pan  and  set- 
^«rean  be  stopped  without  interfering  with  the  other  machinery.  Each  row  of  pans 
?^^  battery  has  a  traveling-tackle,  for  convenience  of  handling  the  stamps  and  pan- 
*^iUler8.  The  strainers  are  provided  with,  locks  and  covers  for  protecting  the  anial- 
'^^^n.  The  retort-room  is  built  of  brick,  and  contains  4  retortSf  each  of  which  is 
^^^leidated  to  hold  2,000  poonds.  These  are  so  arranged  that  any  one  or  more  of  them 
^^  be  mn.  The  floes  lead  into  a  brick  chimney  50  feet  in  height.  Back  of  the  red uc- 
^^n-woiks  is  a  cooling-reservoir,  about  200  feet  square,  where  the'  water  from  the  con- 
can  radiate  its  neat  and  attain  the  required  temperature  to  be  used  again. 


The  mill  cost,  it  is  said,  inclading  the  grading,  $250,000.     * 

It  is  the  intention  of  the  pi'esent  manager  to  erect  another  and  smaller 

^^1,  of  25  tons  capacity,  for  the  treatment  of  the  first-class  ores,  which 

^^  need  roasting.* 
A.  connection  with  Gk)nld  &  Carry  and  Ophir,  in  the  lowest  levels 

tf  this  mine,  secures  ventilation. 

*Tbe  ore  from  this  ground  of  the  Virginia  and  California  Consolidated  mines  has  the 
){f^iarity  that  the  u>wer  workings  show  an  increase  in  the  proportion  of  gold  over 
^  cie  from  the  upper  levels,  (1,300  and  1,400  foot  levels.) 
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Adjoining  the  Yirginta  Consolidated  to  the  south  is  the  Best     ^ 
Belclier,  which  has  been  explored  within  the  past  year  to  a  small  exta^ 
through  the  Gould  &  Gurry  workings.    It  was  dose  to  the  south  line    ^ 
this  mine  that,  two  years  ago,  the  first  signs  of  the  now  exposed  banam^ 
were  discovered.    It  has  no  separate  shaft  or  hoisting- works  of  its  o^^rs 
In  its  ground,  at  1,200  feet  depth,  the  above-mentioned  quartz-body  x^^^ 
found,  which  will,  when  well  explored,  lead  undoubtedly  to  the  findiii^ 
of  much  good  ore.    In  the  l,50U-foot  level,  at  the  G^ukt  &  Gurry  noxth 
line,  a  winze  was  sunk,  which  penetrated  into  the  west  wall  and  met 
some  ore.    Assays  run  from  $5  to  $25.    This  work  is  west  of  the  quartz, 
and  is  comparatively  dry.    It  was  continued  to  the  1,700-foot  level,  and 
drifts  northeast  and  southeast  were  run  from  it,  which  met  some  ore, 
sustaining  the  opinion  above  suggested,  that  the  ore  from  the  Virginia 
will  find  its  deepest  point  south. 

Work  is  progressing  slowly  here,  and  the  cross-cutting  eastward  can- 
not  be  continued  much  farther,  as  the  Gould  &  Gurry  has  at  the  1,7(M)- 
foot  level  all  the  waters  of  the  Virginia  and  Galitornia  Gonsolidated 
levels  down  to  1,550  feet  to  contend  with,  and  fear  is  entertained  that; 
if  this  quartz  is  broken  into  it  will  flood  its  works.    This  flow  of  wate^ 
is  an  indication  that  the  quartz-masses  of  the  two  mines  named  pitctx 
southward,  through  Best  &  Belcher,  into  the  Gould  &  Gurry  l,700-foot> 
level. 

Oaulddk  Curry. — ^This  mine  has  reached  to  the  1,700-foot  level  wittm 
its  shaft,  and  a  wing  sunk  near  the  north  line,  on  joint  account  witls 
Best  &  Belcher,  has  penetrated  about  100  feet  deeper.  The  waters 
coming  from  the  north  are  so  abundant  that  this  1,700-foot  level  luufi 
been  only  part  of  the  time  accessible.  Work  eastward  and  northward 
progresses  slowly.  The  quartz  of  the  1,300-foot  level  looks  very  well j 
but  developments  of  imiK)rtauce  are  expected  chiefly  from  the  1,600  and 
1,700  levels,  possibly  the  1,600.  The  old  workings  have  yielded  no  or^ 
this  year.  In  fact  the  bonanza  has  occupied  all  minds,  and  the  principeirl 
work  of  the  Gould  &  Gurry  has  been  to  pump  water  for  the  others;  ba.'^ 
better  things  may  be  looked  for. 

Savage. — This  mine  has  attained  a  vertical  depth  of  2,200  feet    Tli^ 
shaft  is  vertical  for  1,300  feet,  then  inclined  at  380east  for  160  feet,  aa43 
was  then  changed  to  45^,  continuing  to  4)he  present  bottom.    DuriniS 
the  past  year,  ihe  2,000-foot  level  was  opened  from  the  incline,  whi&l> 
lies  east  of  the  vein.    A  cross-cut  100  feet  west  met  with  the  east  cla5^i 
which  is  here  from  6  to  12  inches  thick.    The  vein  was  found  to  be  abou.^ 
100  feet  wide  here,  and  composed  of  quartz  and  porphyry.    Near  the  cevi' 
ter  of  it  a  few  small  ore-seams  were  found ;  the  whole  mass  would  assay 
from  $1  to  $20.    The  work  was  carried  south  on  this  level,  and  connected 
with  the  Hale  &  Norcross  workings.    A  cross-drift  25  feet  north  of  tb^ 
south  line  showed  the  vein  120  feet  wide.    Quartz  predominated  here 
over  the  porphyry.    The  ore-seams  were  also  found  here,  but  do  not  con- 
rain  sufficient  ore  to  pay  for  extraction.    As  the  vein'  was  wider  soutb 
than  north,  or  at  the  incline,  a  winze  was  sunk  100  feet  north  of  the 
Hale  &  Norcross  line,  which  penetrates  down  to  the  2,200-foot  level.    It 
was  sunk  east  of  the  vein  to  avoid  the  water.    A  drift  south  for  130 
feet  has  been  run  firom  this  winze,  but  all  the  work  is  east  of  the  vm 

At  the  same  level  the  ground  north  was  explored  for  OOOfeet,  with  cross- 
drifts  every  100  feet,  showing  about  100  feet  of  vein-matter.  Toward  the 
north,  porphyry  predominates  over  the  quartz ;  toward  the  south  the 
contrary  is  the  case.  The  2,200- foot  level  has  been  opened  so  far  with 
a  cross  cut  175  feet  west  of  the  incline,  but  no  east  wall  has  as  yet  beea 
found. 
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The  1,900-foot  level  has  been  more  thoroughly  explored.    It  shows 

\es9  qaartz  than  the  2,000-foot  level.    It  has  a  drift  to  the  soath  line. 

A.boat  300  feet  north  from  Hale  &  Korcross  a  cross-drift  showed  the 

vein  to  be  402  feet  wide  from  the  black  dike  to  the  east  wall,  bat 

composed  mostly  of  porphyry.    The  1,900  has  been  connected  with  the 

2,200-foot  level  east  of  the  vein,  and  gives  very  ^r  ventilation. 

The  qaartz  in  the  2,000  noirth  and  soath  level  and  its  improvement 
toward  the  south,  and  the  fact  that  it  carries  some  ore,  leads  to  the 
belief  that  the  2,200  level  in  the  southern  portion  of  the  mine  may  pos- 
Bibly  develop  a  body  of  ore.  From  analogy  furnished  by  the  history  of 
the  Comstock,  this  is  certainly  to  be  expected. 

The  company  has  under  construction  a  splendid  piece  of  machinery 
y^t  of  the  present  hoisting-works.  The  engine  has  two  cylinders  giv- 
ing 400  horse-power.  The  round-steel-wire  cable  is  to  be  used  in  prefer- 
ence to  the  flat,  and  it  is  claimed  that  the  plant  will  be  adequate  to 
^ork  to  the  depth  of  4,000  feet.  The  old  400,  500,  and  1,000  foot  levels 
have  been  overhauled,  and  passages  have  been  opened  for  air-connections. 
The  mine  produced  no  ore  during  the  year. 

Hale  &  Korcross  has  attained  a  depth  of  2,200  feet,  but  nothing  new 
and  noteworthy  has  been  developed.  The  mine  is  very  closely  managed. 
DuriDg  the  year  17,409  tons  of  ore  was  produced,  which  yielded 
1295,361.12.  The  larger  part  of  this  ore  came  from  the  eleventh  and 
fourteenth  levels — but  about  three-sevenths  came  from  the  old  second, 
tbiid,  and  fourth  levels — and  to  all  appearances  the  mine  will  continue 
to  yield  from  the  old  workings  and  the  tributaries,  and  '^  left- ground  ^  of 
^  ore-body  of  the  sixth  and  seventh  levels,  possibly  1,200  to  1,500  tons 
<)f  ll,400  to  81,700  ore  per  month  for  some  months  to  come. 

Both  east  and  westward  of  the  described  ground,  uumeroas  old  claims 
^d  titles  have  been  hunted  up  within  the  last  year.  Surveys-have  been 
^ade  for  some  of  them,  patents  obtained  by  many,  and  work  has  been 
^mmenced  on  more  than  40  of  them,  all  represented  by  an  incorpora- 
tion issuing  and  dealing  in  the  respective  stocks.  Probably  in  the 
<^nr8e  of  time  much  litigation  will  arise,  when  these  workings  penetrate 
to  a  sufficient  depth  (if  the  companies  do  not  die  a  natural  death)  to  meet 
^itb  ore.  In  the  mean  time  the  old  companie-s  which  are  on  the  Com- 
^^  leave  them  unmolested.  Some  of  them  have  quartz  and  porphyry 
^mbling  that  of  the  Comstock,  and  the  '^  clay- wall "  theory  may  one 
%  be  again  tenaciously  contested.  That  there  are  metal-bearing  veins 
^^ng  east  of  the  Comstock  is  an  established  fact,  and  that  the  east- 
^  boundary  of  the  Comstock  is  a  hard  thing  to  determine  is  equally 
t^e.  In  the  conflict  of  theories,  probably  nothing  will  be  left  for  the 
^testants  but  to  connect  in  ore  with  one  another  or  come  to  compromises. 
The  companies  east  of  Hale  &  Norcross  have  erected  large  and  ex- 
P^dve  hoisting- works — as,  for  iu8tance,the  Julia,  Senator,  &c. — »nd  have 
penetrated  as  deep  as  1,400  feet,  but  most  of  their  underground  work  is 
<lone  westward  from  their  shafts  toward  the  Comstock.  In  the  Jalia 
^e  ore-baring  quartz  was  encountered,  but  it  is  claimed  to  lie  in  the 
Obollar  Company's  ground. 

Four  miles  northeast  from  the  Utah  some  quartz  has  been  found,  in  a 
rein  4  to  6  feet  wide,  which  assayed  as  high  as  $80  per  ton.  It  does  not 
at  flJl  resemble  the  Comstock  quartz,  being  much  more  compact,  and 
carrying  very  litUe  gold.  By  next  year  it  will  be  possible  to  give  more 
information  concerning  this  deposit.  Thus  far,  nothing  noteworthy  has 
been  developed. 

XL  Ike  middle  portion  of  the  vein^  iucUiding  Chollar,  Bullion,  Exchequer, 
Alpha,  Imperial,  Empire,  and  the  small  Gold  Hill  proper,  an  aggregate 
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of  1,800  linear  feet^  gives  mach  fairer  hopes  for  ore  this  year  than  * 
past.  Under  the  stimolas  of  the  eastern  developments  in  Virginia  O 
solidated,  &c.,  on  the  north,  and  Crown  Point,  &c.,  on  the  sooth, 
1,200  feet  of  ground,  including  Bullion  and  portion  of  the  Ohollar  wh 
had  laid  unnoticed  and  unprospected  for  a  long  period,  has  at  leuj 
been  explored  to  some  extent,  and  with  flattering  results. 

The  Ohollar  is  still  at  work  on  its  apparently  never-to-be-exhaus 
mass  of  low-grade  ore  at  and  near  the  surface,  and  is  still  produci 
about  60  tons  of  $20  mill-ore  per  day.  The  fact  that  the  Hale  &  :N 
cross  workings  showed  ore  led  to  the  former  prosecution  of  explc 
tions  exclusively  north  of  the  GhoUar  shaft,  the  ground  south  aud  e 
bemg  thought  barren.  Within  the  past  year  the  shaft  has  been  repair 
and  the  indine  opened  to  1,300  feet  in  depth,  and  work  was  startec 
earnest  on  the  1,050  and  1,150  foot  levels,  south  of  the  shaft.  The  v* 
is  apparently  much  wider  than  it  proved  to  the  north  and  above  th< 
levels ;  the  lab;^  rinth  of  clay  and  argillaceous  and  porphyritio  mati 
which  there  filled  the  vein  ceas^  on  the  south,  and  quartz  takes  t 
place  of  these  minerals.  Here  and  there  spots  of  ore  are  encounteit 
and  the  company  now  hopes  to  find  ore  in  paying  quantities — a  ho 
which  is  strengthened  by  the  finding  of  quartz  in  the  Julia  mine  ai 
by  the  developments  in  the  Bullion  described  below. 

Bullion. — Much  credit  is  due  to  the  owners  of  this  mine,  who.  and 
adverse  circumstances,  almost  unvarying  ill  fortune,  have  never  tnroaj 
many  years  abandoned  the  explorations  for  a  single  day.  They  ha 
carried  on  their  worlfc,  i)artly  through  their  own  shaft,  (down  to  the  dep 
of  1,400  feet,  «.  6.,  800  feet  vertical,  and  then  inclined  at  45^  east  to  t 
1,400  level,)  and  partly  through  the  Imperial-Empire  shaft.  In  the  Bi 
lion  shall,  at  the  800-foot  level,  they  are  150  feet  west  of  the  west  cL 
of  the  Gomstock.  Gross-cutting  400  feet  east  from  the  shaft,  th 
passed  through  porphyries  and  clayey  matter,  carrying  abundance 
sulphate  of  lime.  Drifting  was  done  here  for  100  feet  in  a  southes 
direction,  (east  of  the  west  clay,  and  therefore  within  the  vein,)  and  t 
small  quartz-seams  near  the  shaft  were  found  to  unite  into  15  feet  wid 
of  solid  quartz,  resembling  much  the  quartz-body  which  tbe  Alpha  5( 
foot  level  showed,  and  also  that  of  the  Tellow-Jacket  1,100-foot  lev< 
but  not  to  be  supposed  to  belong  to  either.  After  100  feet  of  driftii 
farther  south,nearthe  west  clay,  the  quartz  became  much  wider,  lay  mm 
fatter  than  it  had  done  to  the  north,  and  assayed  from  $10  to  $15  per  to 
having  very  little  porphyry  intermixed.  To  this  quartz  reference  will  1 
again  made  below,  since  it  has  been  supposed  to  be  identical  with  tl 
quartz  of  the  l,700foot  level  of  Imperial,  in  Ballion  ground. 

The  old  workings  have  been  overhauled.  The  quartz-body  whi< 
came  from  the  GhoUar  at  the  400-foot  level  is  from  50  to  110  feet  mi 
can-ies  low-grade  ore.  ($10  to  $12,)  ending  (barren)  at  the  east  wall  in  tl 
l,200.foot  level,  300  feet  south  of  the  Ghollar  line.  This  body  lay  5 
feet  northeast  trom  the  quartz  above  described  in  the  800  foot  level, 
really  never  yielded  anything  worth  extracting  below  the  800-foot  lev 
Fu  the  500  and  COO  foot  levels  this  body  still  exists,  bearing  low-gra 
ore ;  but  none  has  been  extracted  in  that  portion,  and  only  lately  h 
work  been  commenced  for  its  full  exploration  and  exploitation.  T 
Imperial  and  Empire  having  finished  exploration  in  its  1,700-foot  lev 
the  Bullion  Gompany  worked  1,050  feet  northeastward  from  the  I 
j)erial  shaft  in  this  level.  This  work  lies  700  feet  farther  east,  and  4 
feet  lower,  than  the  1,400-foot  level  of  Bullion  proper.  These  1,05D  fi 
IVom  Imperial  followed  the  ^'  black  dike"  through  the  Exchequer  groun 
aud  10  feet  north  of  the  Bullion  south  line  a  cross-cut  east  was  ma< 
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64  feet  in  length,  before  tbe  west  clay  wall  was  strnck.  This  64  feet 
^versed  a  quartzose  breccia,  often  found  on  the  Comstock,  lying  be- 
tween the  west  clay  and  the  olack  dike.  It  assayed  here  from  $10  to 
$30  per  ton.  The  same  material  was  found  30  feet  wide  at  the  1,400 
foot  level  of  the  old  Bullion  incline,  700  feet  west  of  and  430  feet  above 
thia  work  of  the  l,700foot  level)  where  the  quartz-body  east  of  this  ma- 
terial, (already  referred  to  as  found  in  the  800-foot  level)  was  followed 
for  200  feet  south  and  200  feet  north  from  the  bottom  of  the  incline,  and 
foand  to  be  from  86  to  125  feet  in  width,  and  showing  ore  in  seams  and 
bancbes,  assaying  from  $10  to  $35  per  ton,  ending  ^in  ore)  200  feet  south 
of  the  incline,  but  apparently  gathering  strength  m  the  northern  por 
tioQ  of  this  1,400-foot  level,  where  its  northern  terminus  has  not  been 
exposed.  Now,  in  this  1,700-foot  level  of  Imperial,  continned  into  the 
Bullion  ground,  the  first  eastern  cross-cut  was  made,  as  I  have  said,  10 
feet  north  from  the  Bullion  south  line,  cut  through  this  brecciated  belt, 
which  in  places  showed  ore-fragments  assaying  as  high  as  $180.  It  lies 
between  the  "  black  dike  "  and  the  west  clay  of  the  vein,  and  the  cross- 
cut has  not  passed  as  yet  into  the  quartz  east  of  it  a  sufficient  distance 
to  permit  any  conclusion  as  to  what  may  be  expected  from  it.  In  the 
Boilion  ground,  90  feet  north  from  this  first  cross-cut,  another  cross-cut 
eastward  is  now  in  progress,  and  has  run  so  far  30  feet  in  quartz  east 
of  the  breccia.  This  quartz  shows  some  very  fair  ore  in  seams,  assay- 
ing as  high  as  $45.  It  is  the  same  as  that  developed  in  the  1,400-foot 
and  800- toot  levels,  just  east  of  the  west  clay.  There  is,  therefore,  a 
eonsiderable  piece  of  ground  (700  by  430  feet  in  Bullion  alone)  yet  unex- 
plored, while  above  and  below  the  430  feet  of  vertical  height  ore  has 
been  exposed.  Moreover,  the  west  wall  at  the  1,400-foot  level  runs 
north  50  east,  at  the  1,700  it  runs  north  and  south;  the  west  clay  at  the 
l)400.foot  level  runs  nearly  north  6°  east,  while  at  the  1,700-foot  level  it 
nuiB  in  Exchequer  north  10^  east,  and  the  east  day,  which  bounds  this 
qnartz-body  in  Imperial  and  Exchequer,  runs  north  6^  east,  but  in  a 
^i^Qce  of  150  feet  northward  changes  in  Bullion  to  north  20^  east.  If 
^a  coorse^continues,  it  will  widen  in  Bullion  the  distance  (at  200  feet 
north)  between  the  west  and  east  clays  to  125  feet,  instead  of  only  35 
^%t;  and  if  this  quartz  maintains  its  character,  which  it  has  every  ap- 
pearance so  far  of  doing,  it  will  make  a  very  formidable  body  in  going 
Jorth,  and  will  very  probably  carry  a  compact  ore- mass.  I  believe  there 
naa  been  no  instance  in  the  history  of  the  development  of  the  Comstock 
^kere  a  quartz-body  100  feet  wide  did  not  carry  a  body  of  ore.  As  a 
^e,  the  wider  the  quartz  the  more  extensive  the  ore- body.  Tbe  ore 
^m  the  quartz  just  described,  carries  two-thirds  silver  to  one-third 
^Id,  while  the  deepest  body  in  Ghollar  carries  three-fifths  gold  to  two- 
n^ha  silver,  and  the  upper  body  two-thirds  gold  to  one-third  silver. 
|lu8  quartz,  therefore,  cannot  be  taken  for  a  continuation  of  either. 
tfUdging  from  analogy,  it  may  be  expected  that  explorations  in  this 
ground  from  the  1,1(K^  to  the  1,700  foot  level  will  develop  large  masses 
nf  ore ;  certainly  the  indications  are  in  the  highest  degree  favorable. 

Imperial. — This  mine  has  attained  a  depth  of  2,100  feet,  an  increase  of 

200  feet  in  the  past  year.   The  1,860-foot  level  has  been  opened  this  year, 

and  tbe  vein  found  much  wider.    The  l,700foot  level  showed  the  vein  to 

.  be  narrow,  especially  in  the  northern  portion  of  the  mine.   The  1,700- foot 

ierel  in  Exchequer  showed  the  east  and  west  clay  coming  nearly  together. 

For  instance,  80  feet  north  of  the  Exchequer  south  line  the  east  and 

west  clays  come  within  15  feet  of  one  another,  but  tbe  distance  increased, 

190  feet  north  of  the  Imperial  north  line,  to  30.  feet.    The  1,850  level 

was  nin'75  feet  east  from  the  incline,  and  a  drift  was  pushed  south 
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nearly  to  the  Yellow  Jacket  lioe.  "So  cross-cuts  were  made  to  demoi 
strate  the  width  of  the  quartz  or  of  the  vein  itself.  At  100  feet  ea 
of  the  west  clay^  opposite  the  incline,  the  quartz  was  not  very  p« 
phyritic.  It  was  followed  south  70  feet,  where  ore  of  fair  quality  ^s 
encountered,  (width  not  known.)  A  winze  was  sunk  here  175  feet,, 
an  angle  of  42^  east,  which  went  through  ore  in  seams  for  60  feet  beL 
the  1,850  level.  This  ore  was  followed  for  125  feet  in  a  southwest  die: 
tion.  It  is  $60  mill-ore — higher  in  grade,  though  not  as  heavy  a  bo 
as  that  found  in  Bullion.  These  developments,  although  much  um. 
favorable  than  any  made  in  Imperial  for  live  years  past,  do  not  prom 
permanent  profit,  unless  the  2,000-foot  level  should  demonstrate  th»  < 
tension  of  tiiis  ore.  The  2,000-foot  level  was  run  south  2(y>  east  3 
entered  the  vein,  which  herecariies  quartz  and  porphyry  in  width  d 
yet  determined.  Work  here  is  progressing  south  as  fast  as  possibfe  i 
connect  with  the  winze  coming  down  from  the  1,850-foot  level,  in  onde 
to  ventilate  both  levels.  The  stifling  air  (at  120^  Fahr. — a  temperatar 
which  ventilation  will  of  course  at  once  reduce)  makes  prospecting  ver; 
expensive. 

111.  The  southern  portion  of  the  Comstocky  from  the  Imperial  aoutl 
toard. — Yellow  Jacket  has  attained  a  depth  of  1,840  feet.  The  vein  show 
in  depth  a  flatter  dip  east  than  above,  and  in  consequence  the  inclin 
following  it  pitches  35^  east  from  the  1,600-foot  level  down,  while  abov 
the  1,600  level  its  pitch  was  45^.  During  the  past  year  tile  1,740  am 
1,840  foot  levels  were  opened.  The  1,300  and  1 ,400  foot  levels  had  devel 
oped  a  body  of  quartz  which  carried  principally  gold,  but  not  in  payin] 
quantity.  The  1,540-foot  level  met  the  east  clay  330  feet  east  from  tb 
incline.  The  vein  was  found  nearly  300  feet  wide,  and  was  followed  nortl 
and  south  to  the  boundaries  of  the  claim.  Cross-cuts  were  run  at  ever; 
200  feet,  and  the  quartz  of  the  1,300  and  1,400  foot  levels  was  foimd,  ba 
no  ore  of  value.  This  level  will  soon  (in  a  few  days)  be  connected  witl 
the  1,700-foot  level  of  the  Imperial  for  ventilation,  and  this  will  also  en 
able  the  smaller  mines  between  the  Imperial  and  Yellow  Jacket  toproc 
pect  their  grouud  at  that  depth.  At  the  1,740-foot  level  the  vein  wa 
reached  220  feet  east  of  the  incline,  and  found  to  be  350  feet  wide ;  ba 
it  carries  less  quartz  than  in  the  upper  levels.  The  east  wall  is  well  di 
fined,  and  dips  40^  east.  The  vein  was  followed  south  to  the  Kentne 
liue,  and  north  to  within  300  feet  of  the  north  line^  and  found  to  h 
filled  principally  with  porphyry.  The  north  drift  is  still  advancing,  an 
is  now  450  feet  north  of  tfae  shaft.  No  cross-outs  have  been  run  hen 
The  l,840foot  level  was  advanced  to  date,  (April  1, 1875,)  81  feet  eai 
from  the  incline,  and  200  feet  will  have  to  be  run  to  reach  the  veil 
The  mine  produces,  at  present,  no  ore. 

Kentttch — At  the  1,540-foot  level  of  the  Yellow  Jacket,  a  connectio 
with  Grown  Point  was  made  through  the  Kentuck  ground.  The  vei 
was  strong,  and  carried  as  much  quartz  as  it  did  in  Yellow  Jacket,  bat  n 
ore  was  found,  except  in  small  straggling  seams.  At  the  1,740-foot  lev6 
the  vein  is  being  prospected,  and  it  is  probable  that  some  ore  will  b 
found,  since  the. middle  oreseam  of  the  1,600-foot  level  of  the  Orowi 
Point  extends  north  into  the  Kentuck.  (See  remarks  on  Crown  Poin 
below.)  The  mine  yielded  a  small  quantity  of  ore  from  the  800  and  90 
foot  levels  from  the  old  workings  duriofg  the  past  year,  and  tht»^  i 
low-grade  ore  yet  standing  in  the  mine,  which  will,  some  day,  be  ei 
tracted. 

Crown  Point — ^This  mine  reached  a  depth  of  1,700  feet.  The  inclii 
commences  at  the  1,000-foot  level  and  sinks  at  an  angle  of  36^  ea« 
The  old  ore-body  from  the  500-foot  level  has  been  quite  worked  ou 
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laving  ceased  entirely  at  the  depth  of  980  feet  The  newer  body,  which 
3  DOW  prodactive,  and  has  paid  all  the  late  dividends  in  Belcher  and 
/rown  Point,  commenced  at  the  1,000-foot  level,  extended  at  the  1,100- 
)ot  level  275  feet  north  of  Belcher  line ;  at  the  1,200-foot  level,  300  feet 
orth ;  at  the  l,a00foot  level,  325  feet  north ;  at  the  1,400-foot  level, 
25  feet  north ;  and  has  been,  np  to  April,  1875,  worked  for  350  feet 
orth  from  Belcher  line  in  the  1,500-foot  level.  During  the  past  year 
ie  mine  has  produced  from  these  levels  176,745  tons  of  ore,  of  an 
verage  mill- value  of  $05  per  ton.  The  1,600-foot  level  has  advanced 
(K)  feet  east,  and  has  reached  the  quartz  of  the  upper  level,  and  met 
ith  what  seems  to  be  another  body  of  ore  which  lies  between  the 
E»t  and  west  ore-bodies  of  the  above  levels,  only  farther  north.  (It  is 
lis  body  which  may  be  expected  to  extend  into  the  Kentuck  grousid.) 

The  1,700-foot  level  has  just  been  opened  and  the  landing-station  fin- 
ihed.    No  prospecting  work  has  yet  been  done  here. 

In  all  these  levels,  from  the  1,000-foot  level  down,  the  general  forma- 
loD  of  the  vein  holds  good  for  the  Belcher  also ;  and  a  concise  general 
lescription  of  it,  based  upon  Mr.  Luckhardt's  careful  personal  study, 
md  applicable  to  both  mines,  may  be  of  interest.  The  total  width  of  the 
eem  is  not  demonstrated.  The  west  wall  has  a  general  north  and  south 
coorse,  and  stands  for  600  feet  deep  wherever  exposed  at,  say,  50^  east. 
The  1,000-foot  level  showed  a  comparatively  ore-barren  quartz-mass, 
(showing  only  small  spots  and  seams  of  ore,)  80  to  100  feet  in  width, 
vhiehlay  from  20  to  60  feet  east  from  the  west  wall.  In  this  quartz  all 
theore-bodies  found  above  this  level  disappeared,  pinching  out  into  thin 
Mms  as  they  came  down  into  it.  It  is  bounded  on  the  east  by  clay 
ftod  porphyry ;  runs  nearly  parallel  with  the  west  wall ;  has  been  cut 
throQgh  by  the  incline  about  80  feet  above  the  1,500-foot  level,  where  it 
seemed  not  to  be  so  wide  as  above.  This  quartz-body  carries  little  iyot- 
pbyiy,  and  only  a  very  small  percentage  of  carbonate  of  lime.  It  dips 
^east.  No  explorations  have  been  made  in  it  since  the  1,000-foot  level 
<^  through  it.  At  the  1,100-foot  level  the  quartz-body  which  has  fur- 
Bished  all  the  ore  for  the  past  three  years  was  encountered  275  feet 
€a«t  of  the  shaft,  being  divided  by  porphyry  and  quartz  from  the  west- 
^  quartz.  Once  cut  in  the  1,100-foot  level,  it  was  explored  upwahl, 
^  found  to  extend  above  the  1,000-foot  level.  As  depth  was  attained 
1^  widened,  and,  instead  of  maintaining  a  distinct  boundary  to  the  east, 
'^  became  more  and  more  mixed  with  porphyry.  Strange  to  say,  nei- 
A^  the  Belcher  nor  the  Grown  Point  Company  has  ever  had  the  curi« 
^tf  to  explore  the  ground  east  of  it  at  any  point  farther  than  65  feet. 
^^  quartz-mass  varies  in  width  from  90  to  250  feet,  and  carries,  in 
places,  large  quantities  of  carbonate  of  lime,  especially  in  its  western 
portion.  Explorations  so  far  have  proved  that  it  contains  two  distinct 
bodies  of  ore,  namely,  an  eastern  body,  which  has  no  lime,  and  a  west- 
OTD,  which  has  a  good  deal.  These  two  bodies  unite  at  the  1,500-foot 
lerel  of  Crown  Point,  about  350  feet  north  of  the  Belcher  line,  and  sepa- 
R^in  the  Belcher  ground,  so  that  about  400  feet  south  from  the  Crown 
Point  line  the  distance  between  the  two  is  115  feet,  filled  with  quartz 
ind  porphyry.  (The  porphyry  is  identical  with  that  w^hich  constituted 
lie  80<salled  east  porphyry  of  the  Oomstock,  at  and  above  the  500-foot 
BveL) 

The  western  body  kept  a  steady  dip  of  45^  east,  had  its  widest  place 
t  the  1,500-foot  level,  and  carried  the  ore  universally  in  seams  alternat- 
ig  with  barren  crystalline  quartz  and  calcite.  At  the  1,500-foot  level  in 
Irown  Point  it  had  become  too  poor  to  work  with  profit.  The  eastern 
ody  continues  deeper  than  the  1,500-foot  level,  but  lies  now  (at  80  feet 
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below  the  1,500-foot  level)  at  an  angle  of  27^  east,  and  its  coarse  is  son 
2(P  east.  It  has  carried  its  ores  more  evenly  disseminated  through  t 
entire  quartz-mass,  and  has  been  the  stronger  of  the  two  ^dl 
Wherever  the  quartz  widens  the  silver  diminishes.  The  soathern  ^ 
tiou  of  it,  in  Belcher,  some  50  feet  south  of  Crown  Point,  gave^ 
assayed  by  Mr.  Luckhardt,  $45  in  gold  and  $8  in  silver  per  ton.  IC 
these  two  bodies  diverge  southward  and  downward  at  and  below  1,^ 
feet  depth,  and  the  material  between  them  in  the  north  portion,  wb 
they  are  near  together,  is  wholly  qnartz.  In  this  has  been  found  i 
third  body,  above  refenred  to,  which  may  prove  a  large  one,  extendii 
as  has  been  remarked,  into  Kentnck.  The  small  ore-seams  in  the  w€ 
body  and  the  general  appearance  of  the  ground  lead  to  the  belief  tbi 
this  third  body  will  be  larger  northward  than  southward.  It  is  le^ 
likJBly  that  the  porphyries  which  show  themselves  in  the  gap  southwar 
will  give  way  to  quartz.  Moreover,  this  intermediate  qnartz  to  tl: 
north  is  probably  the  identical  quartz- body  which  the  1,100, 1,300,  aD 
1,400  foot  levels  of  the  Yellow  Jacket  developed.  The  proportion  < 
the  gold  and  silver  in  it  being  the  same,  is  additional  proof.  If  thet 
views  are  correct,  it  is  highly  probable  that  within  the  year  a  fine  or 
body  will  be  found  between  the  centers  of  Yellow  Jacket  and  Gro\( 
Point  in  the  quartz  which  shows  itself  at  both  points.  The  l.GOO-fo( 
level  of  Crown  Point,  about  305  feet  south  from  the  Kentuck  line,  hi 
very  recently  encountered  ore  in  the  region  referred  to. 

The  two  bodies  already  known  were  explored  by  five  winzes,  oi 
being  sunk  where  they  join  on  the  north  and  two  in  each  body  farth< 
sonth.  With  the  exception  of  considerable  solid  ground  in  the  ea 
body,  the  greater  part  of  both  has  been  worked  out.  The  present  yid 
per  day  is  about  500  tons  of  $30  mill-ore,  and  there  is  still  standio 
full3'  nine  months'  supply  from  the  lowest  points  explored  by  the  wina 
below  the  1,500  foot  level  to  the  1,300-foot  level  and  north  and  south  < 
the  present  stopes.  The  l,300foot  level  showed  the  ore  in  the  widei 
place  130  feet,  and  between  the  1,300  and  1,400  are  about  125  fe^ 
length  of  ore-ground,  standing  40  feet  high,  averaging  40  feet  in  widt! 
Below  the  1,300-tbot  level,  350  feet  from  the  Belcher  line,  the  two  bodi4 
come  together,  and  at  the  Belcher  line  the  space  between  the  two  is  i 
feet,  and  the  west  body  is  poor.  At  35  feet  north  of  the  Belcher  line 
the  south  winze,  now  49  feet  deep  in  the  east  body.  The  west  body  hf 
been  exhausted  at  this  point.  At  the  1,400-foot  level  the  south.  winJ 
is  40  feet  north  of  the  Belcher  line,  and  connects  with  the  1,500  leve 
The  middle  winze  is  135  feet  north  of  the  Belcher  line,  and  the  uort 
winze  300  feet  north  of  the  Belcher  line — all  in  the  east  body,  and  a 
showing  the  same  quality  of  ore  as  above  stated,  (average  $35.)  A 
the  1,400-foot  level  the  ore  is  50  feet  wide,  and  is  known  to  extend  froi 
the  north  winze  to  the  sonth  winze,  300  feet  in  length.  The  west  bod; 
36  feet  wide,  is  exhausted  on  this  level.  Stoping  has  been  commenoe< 
40  feet  above  the  1,500-foot  level  north,  where  the  west  body  gives  oa 
in  ore — t.  e.,  stops  short,  without  first  decreasing  gradually  in  its  ore 
contents.  The  west  body  has  two  winzes  in  it  between  the  1,400  a&< 
the  1,500  foot  levels,  which,  however,  proved  but  poor  ore,  ($20  mill-ore. 
At  40  feet  north  ot  the  Belcher  line  in  this  level  a  cross  drift  east  va 
mn  for  60  feet,  but  no  east  wall  has  been  found.  At  140  feet  farthc 
north  another  eastward  cut  was  opened,  and  continued  65  feet  east  b( 
yond  the  ore,  with  the  same  result.  Here  the  east  body  is  10  feet  wid 
dipping  very  flat  eastward.  Here  the  west  quartz  (away  to  the  west « 
the  west  body)  has  never  been  explored.  Farther  north  the  l,500«fo< 
level  had  to  pass  60  feet  of  quartz  width  before  it  came  to  the  we 
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(^laartz  body.    Aboat  140  feet  north  of  the  Belcher  line  the  east  cross- 
out  BhowS;^  60  feet  east  of  the  east  body,  some  fine  qaartz-stringers,  and 
\tk  is  sarprising  that  do  work  further  east  was  done  here,  as  it  certainly 
(»aght  to  have  been.    There  is  no  east  wall  visible.    Below  the  1,500- 
foot  level  DO  ore  has  been  extracted.    The  west  body  is,  so  far  as  ex- 
pired, valneless,  the  ores  being  too  poor  to  pay  for  working.    The  east 
body  goes  oft'  very  flat,  and  shows  signs  of  weakening.    The  futnre 
SQoeess  of  Grown  Point  depends  mnch  on  the  explorations  and  its  resnlts 
now  pending  in  the  1,600  and  also  the  work  east  in  the  1,500  fcx>t  level, 
which  ought  to  be  undertaken  without  fail.    The  incline  bottom  is  now 
367  feet  south  of  the  Ken  tuck  line;  it  traverses  the  company's  ground, 
commencing  at  the  1,000-foct  level  at  the  Kentuck  line.    The  cars  used 
for  hoisting  ore  and  waste  lift  7  tons,  nsing  round  ropes  of  steel.    The 
(lead-weight  of  the  incline-rope  which  has  to  be  overcome  is  17,000 
*poiiDds.    The  company  has  an  extra  incline-engine  of  134  horse-power, 
a  splendid  piece  of  work.    The  incline  car  has  brakes  attached,  and  all 
are  made  after  the  pattern  of  Mr.  H.  Donelly,  of  whom  I  spoke  last 
year,  who  now  is  in  the  Belcher,  and  showed  his  good  sense  there  in  all 
the  eontrivances  and  appliances  for  using  compressed  air. 

Belcher  has  attained  a  depth  of  1,580  feet.  The  shaft  is  850  feet  ver- 
tically, whence  begins  the  incline,  250  feet  south  of  Crown  Point.  The 
ore  here  in  Belcher  extended  np  to  the  OOOfoot  level,  and  a  considerable 
quantity  of  $30  ore  is  still  standing  here  between  the  900  to  1,050  foot 
le?eL  Below  1,050  feet  all  the  ground  has  been  excavated  for  300  feet 
Mth  from  Crown  Point,  and  for  60  to  100  feet  in  width,  (horizon- 
tally,) down  to  the  1,300-foot  level.  Some  low-grade  ore  is  standing 
*oath  of  the  stopes;  but  it  is  pinching  oat  t&st.  The  heaviest  body  is 
the  west  body  of  the  two  above  described.  At  1,150  feet  the  ore  has 
beea  found  to  extend  380  feet  south  of  the  Crown  Point  line,  at  least, 
bat  it  may  go  50  feet  farther.  It  yields  $25  per  ton.  At  1,200  feet,  60 
bet  from  the  Crown  Point  line,  the  east  body  of  the  Crown  Point  is 
^ble,  and  50  feet  wide. 

At  50  feet  above  the  1 ,300-foot  level  the  ore  is  only  15  feet  wide,  and 
baa  been  worked  for  400  feet  south  of  the  north  line,  where  it  was  at 
^  60  feet  in  width,  and  of  excellent  quality. 

At  the  1,300-foot  level  connections  are  made  with  the  Overmann,  the 

Oiown  Point,  and  through  the  latter  with  Yellow  Jacket  and  Imperial. 

B^ow  the  1,300-foot  level  from  90  to  100  feet  in  length  south  from  the  Crown 

^oiat  line  has  been  extracted.    The  ore  is  now  12  to  15  feet  in  width 

at  this  point,  and  will  extend  130  to  150  feet  (in  all)  southward  from 

the  north  line,  so  that,  possibly,  40  or  58  feet  of  ore-ground  is  standing 

heie  yet    At  the  1,400-foot  level,  120  feet  south  of  the  north  line,  a 

^iuze has  been  sunk,  which  shows  ore  down  to  the  l,5()0foot  level. 

(|Ekrid  predominates  over  silver.    Assays,  gold,  $44.00 ;  silver,  $8.10.) 

l^iiere  are  two  more  winzes  here,  (north,)  which  also  connect  with  the 

^(H^foot  level,  but  the  ore  is  not  over  $35  per  ton.    At  tbe  1,400-foot 

leyel,  about  400  feet  south  of  Crown  Point,  the  quartz  beoomes  wider,  car- 

vyiBg  less  silver  the  farther  south  it  extends,  but  ic  also  lies  much 

flatter  to  the  east.    This  quartz,  I  believe,  is  the  southern  portion  and 

tenninas  of  the  east  body  of  Crown  Point.    In  all  these  stopes  and  below 

tbe  1,400  to  the  1,500  foot  level  there  are  possibly  12  to  J  4  months  of 

ore-reserves  at  the  rate  of  400  Jons  per  day  of  $30  per  ton  milling- value. 

The  product  now  is  about  500  tons  per  day,  varying  from  $27  to  $35  per 

ton.    In  the  ground  between  the  1,200  and  1,400  foot  levels  several 

cross-drifts  eastward  were  run,  one  of  them  being  200  feet  in  length, 

bat  no  east  wall  was  encountered.    Hence,  as  far  as  explored,  the  vein 
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has  really  a  width  of  over  400  feet,  and  no  east  bouudary  as  yet.  i 
the  1,400-foot  level  the  west  day  lies  168  feet  east  of  the  incline,  t 
the  west  qaartz  of  Crown  Point  and  Yellow  Jacket,  above  named,  ii 
which  the  upper  ore-bodies  pinched,  does  not  exist  here  in  Belch 
soath.  Explorations  oaght  to  be  carried  on  eastward  much  farther  th 
has  been  np  to  date.  The  prodact  of  Belcher  for  the  year  was  about  t 
same  as  of  Crown  Point — that  is  to  say,  the  tonnage.  The  quality  of  t 
ore  was  better  in  Belcber.  Mr.  Donelly,  the  foreman,  has  adopted 
good  principle.  The  mine  has  in  the  west  wall  a  streak  of  soft  porpl 
ritic  material,  in  which  the  company  have  sunk  a  shaft  12  by  6  feet,  wh: 
is  used  as  an  air  and  a  timber-lowering  shaft.  Through  it  splendid  yr 
tilation  is  produced.  One  of  these  shafts  had  been  constructed  befo 
but  was  lost  by  fire  from  the  1,050  up.  It  will  be  sunk  west  of  the  : 
cline  and  all  levels  will  be  connected  with  it. 

Burleigh's  air-compressor  and  drill  do  very  good  service.  The  sinkii 
of  winzes,  hoisting  of  timbers  to  the  stopes,  &C.,  are  very  much  fieusilitaU 
by  the  engines  used  underground,  fed  with  compressed  air  from  tl 
surface,  and  it  is  only  by  using  them  that  prospecting  work  can  I 
carried  on  as  extensively  as  is  now  the  case,  in  spite  of  the  natur 
temperature. 

The  Overmann. — ^This  mine  has  attained  a  depth  of  1,150  feet,  of  whii 
200  feet  were  sunk  this  year.  The  ground  500  feet  north  ot  Hie  ne 
shaft  was  explored  by  a  winse,  which  showed  ore  in  seams  of  very  go< 
quality.  The  vein  was  200  feet  wide,  and  the  900-foot  level  showed : 
feet  width  of  quartz  which  was  ore-bearing  for  200  feet  in  length.  Tl 
quartz  of  the  1,300-foot  level  of  Belcher  somewhat  resembles  this,  but  tl 
two  are  probably  not  the  same  body.  The  ore  is  sparingly  distribute 
l^ot  enough  work  has  been  done  to  permit  any  conclusion  as  to  tl 
future  developments.  The  1,100-foot  level  has  been  opened  GO  feet  we 
of  the  shaft,  and  the  ground  has  been  explored  for  a  short  distance  sou 
and  north.  Nothing  of  note*  has  been  developed.  The  ground  yields 
large  bulk  of  water,  which  necessitates  the  erection  of  new  pumping-m 
chinery,  and  which  will  retard  all  work  for  some  months  this  coming  se 
son.  South  and  west  of  Overmann  every  inch  of  ground  has  been  rel 
cated  and  incorporated,  and  stock  issued.  The  western  quartz-bodi 
which  lie  in  American  Flat  have  given  much  employment  to  miners  ai 
capitalists  during  the  past  year.  But  nothing  noteworthy  has  been  e 
posed.  Much  low-grade  ore  exists  in  the  western  red-quartz  body,  whi( 
courses  through  Devil's  Gate  and  through  American  Flat,  and  some 
the  companies  located  thereon  are  producing  from  it. 

On  the  south  or  southwestern  branch  of  the  Comstock,  towai 
Devil's  Gate,  very  extensive  explorations  have  been  made  during  tl 
year,  and  the  ground  east  of  Justis  and  in  Justis  has  disclosed  to  tl 
east  of  the  so-called  '^  red  ledge"  (which  undoubtedly  is  the  south  ai 
southeast  outrunners  of  the  body  which  made  Overmann,  &c.,  so  famoi 
in  former  times)  a  body  of  white  quartz,  very  similar  in  its  nature,  i 
character  of  ore,  and  minerals  to  that  which  constituted  the  west  boc 
of  the  Crown  Point  1,200-foot  level.  In  the  Justis  ground  it  contains  d 
tached  ore-seams,  in  which  the  ores  are  barely  cUstinguishable  from  tho 
of  Crown  Point,  and  assay  very  high.  Mr.  Luckhardt  could  not  ms^ 
a  close  examination,  since  the  development  is  very  recent.  The  sai 
quartz  is  50  to  60  feet  wide  in  the  Silver  Hill  and  Dayton  mines,  fiarth 
southwest  from  the  Justis ;  but  it  does  not  carry  the  ore  as  yet.  Pro 
ably  during  this  year  much  valuable  ore-ground  will  be  exposed  in  tl 
direction.  The  folly  of  incorporating  questionable  titles  or  ground  I 
gins  alreatly  to  show  it.self  between  Justis  and  Woodville.    I  belie 
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ly  a  connection  in  ore  between  the  two  mines  will  settle  tbe 

liip.    This  is  the  best  practical  proof,  and  is  not  bad,  geologi- 

ven. 

Dayton,  Silver  Hill,  Woodville,  &c.,  have  extracted  mnch  ore 

the  year  from  the  red-quartz  body,  and  extensive  machinery  is 

Tection  or  has  already  been  erected  to  search  for  and  thoroughly 

this  new  white-qaartz  body.  The  Silver  Hill  has  attaineid  a 
•f  308  feet  vertically,  and  has  explored  the  ground  for  1,440  feet, 
est  and  southeast  and  360  feet  northeast  and  southwest.  The 
Q^e  pinches  at  334  feet  depth.  The  quartz  (white)  is  50  feet  wide 
id  lies  to  the  south,  widening.  It  shows  by  assay  from  $5  to  $15 
,  but  is  not  compact  enough  here  to  carry  ore.  Apparently  the  red 
has  had,  even  at  this  level,  some  influence  upon  it,  and  it  is  not 
Y  that  farther  east  and  southeast,  possibly  a  few  hun&ed  feet 
e  present  workings,  the  porphyry  will  be  less  abundant  and 
will  predominate,  when  ore  in  paying  quantities  may  be  expected. 
1  ledge  carries  an  abundance  of  low-grade  ore,  which  will  pay 
ipany's  expenses  for  one  or  two  years  to  come.    It  carries  pria- 

gold.    The  company  is  erecting  heavy  machinery.    The  same 

said  of  the  Dayton  mine.  It  has  attained  450  feet  depth,  with 
tions  of  the  ground  750  ^t  north  and  south  by  200  feet  east  and  | 

The  red  ledge  shows  much  fair  milling-ore  in  sight,  but  begins 

out  at  or  near  the  280-foot  level.  The  white  quartz  sets  in  at 
bis  depth,  to  the  east  of  it,  and  looks  veiy  promising.    Assays  of  | 

a  predominance  of  the  silver  over  the  gold.  In  Mr.  Luckhardt's 
,  which  seems  to  me  based  on  sound  local  analogy,  the  increase 

of  this  quartz-body  will  be  attended  with  the  appearance  of 
impact  ore. 

iutro  tunnel, — ^This  enterprise  has  been  prosecuted  with  energy, 
ace  of  the  natural  obstacles  and  the  bitter  opposition  from  hos* 
irests,  which  has  constituted  an  element  in  its  history  almost  from 
finning.  With  the  merits  of  the  legal  and  other  disputes  in 
t>his  company  is  involved  I  have  had  nothing  to  do,  and  I  pro- 
opinion  concerning  them.  As  to  the  great  importance  of  the 
to  the  development  of  the  Gomstock  lode,  and  its  thorough  and 
)le  exploitation,  I  hold  the  same  opinion  as  I  have  already  often 
ed.  The  discover^)?  of  large  ore-bodies  at  great  depth  cannot  fail 
urage  the  enterprise  of  a  deep  tunnel ;  and  the  circnmstance  that 
f  the  shafts  are  already  near  or  below  the  tunnel-level  does  not 
estroy  the  argument  in  favor  of  the  scheme,  based  on  theadvan- 
>  be  expected  from  drainage,  ventilation,  reduced  hoisting  and 
g  expenses,  safety  of  miners,  and  gain  of  water-power  by 
lie  machinery  or  turbines.  I  introdnce  here,  while  preparing 
nuscript  for  the  press,  the  following  account  of  the  tapping  of 
o.  2,  from  the  Virginia  Enterprise  of  March  12, 1876: 

;))ping  of  the  water  in  shaft  Ko.  %  Satro  tannel.  was  yesterday  snccessfullv 
shed,  under  the  snpervision  of  chief  engineer  of  the  works,  Carl  O.  Wedekina, 
joompliHbed  youn  j;  engineer.  He  had  charge  of  the  central-shaft  section  of  the 
iinnel,  and  has  liod  uinch  experience  in  other  large  works  of  the  kind.  He 
rge  of  the  tnnnel  as  chief  engineer  May  1, 1874,  and  has  since  heen  condnct- 
work.  It  will  be  remembered  that  on  the  30th  of  Jane,  1874,  the  men  were 
It  of  shaft  No.  2  by  the  striking  of  a  heavy  body  of  water  as  tuey  were  drifb- 

from  its  bottom.  The  volome  of  water  was  too  great  to  be  handled  by  the 
nd  the  shaft,  1,040  feet  in  depth,  was  tilled  up  to  within  100  feet  of  its  top. 

that  point  was  then  suspended  until  the  tunnel-header  should  be  advanced 
;h  to  tap  the  immense  bodv  of  water  obtained  in  the  shaft.  On  the  8th  in- 
B  regular  work  of  driving  the  header  of  the  tunnel  was  suspended,  being  at  a 
of  B,800  feet  from  the  mouth  of  the  tunnel,  and  98  feet  from  the  water  in  shaft  iun 
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No.  2.  A  diamond  drill  was  mounted  and  adjusted  by  Mr.  Wedekind,  with  the  aid  of 
a  transit-instrument  for  the  erade,  in  order  to  exactly  strike  the  header  driven  east 
from  shaft  No.  2.  A  double  bulk-bead,  built  of  12-inch  timbers,  was  constmcted  be- 
tween the  drilling-machine  and  the  face  of  the  tunnel,  with  a  quarter-inch  boiler-plate 
slide  arranged  vertically  in  its  center.  Drilling  was  begun  on  the  9th  instAot,  at  11 
o'clock  p.  m.,  the  power  for  the  drill  being  compressed  air.  It  made  its  way  through 
unusually  hsird  rock  at  an  average  speed  of  18  inches  every  15  minutes,  diameter  of  hole 
being  2  inches.  Excepting  one  iuterruptibn  of  several  hours,  caused  by  the  breaking 
of  the  diamond-bit,  the  drilling  went  on  finely,  and  on  March  11,  at  2  o'clock  a.  m., 
three  times  three  cheers  were  heard  from  all  when  the  drill-rod  broke  through.  The 
water,  coming  out  at  the  side  of  the  rod  under  a  head  of  (£35  feet,  (to  which  the  water 
had  lowered  since  Juue,^  was  white  as  show,  and  quite  hard  to  feel  of.  Great  care  was 
taken  in  letting  back  the  drill-rod  ;  but  after  a  few  feet  had  come  out,  the  friction  be- 
tween the  machine  and  rod  and  the  grip  of  every  man  present  was  no  lon^r  sufficient. 
It  went  like  a  streak  of  lightning,  even  not  lacking  the  fiery  part,  and  hnally  lodged 
back  in  the  tunnel.  The  plate  m  the  middle  of  the  bulk-head  went  down  in  front  of 
the  hole,  changing  the  120  inches  of  water  coming  out  into  a  beautiful  white  feather- 
shaped  fountain.  The  idea  of  striking  the  workings  of  No.  2  shaft  by  a  diamond  drill 
through  100  feet  of  rock,  at  a  distance  of  one  and  two-third  miles  fh>m  the  mouth  of 
the  tunnel,  has  been  doubted  by  almost  every  one.  Its  successful  determination  estab- 
lishes here  the  already  well-earned  name  that  Mr.  Wedekind  has  attained  by  his  ac- 
curate work  on  the  Hoosac  tunnel  and  other  places.  In  three  hours  the  water  had 
been  lowered  in  the  shaft  128  feet. 

The  following  still  later  report  of  progress  to  May  7,  fi:om  the  Scien- 
tific PresS|  is  added  to  this  report  daring  publication : 

The  following  report  of  progress  made  in  the  Sntro  tunnel,  Nevada,  for  the  week 
ending  May  8,  was  fumishea  us  by  Pelham  W.  Aines,  secretary  of  the  company : 

Number  of  feet  in.  May  1 ^ 9,871 

Number  of  feet  driven  during  week 71 

Distance  in,  May  8,  (feet) 9,342 

The  work  is  a  conglomerate  greenstone  base,  with  angular  pieces  of  trachyte  im- 
bedded, so  hard  and  tough  as  to  require  repeated  charges  in  same  holes  before  blast 
would  take  e£fect.  At  the  last  moment  the  rock  is  reported  as  presenting  a  more  fa- 
vorable appearance. 

The  work  during  the  week  was  as  follows :  Holes  drilled,  372 ;  holes  blasted,  406 ; 
aggregate  depth,  2,303  feet ;  average  depth,  6  ^Vf  i  powder  consumed,  1,099  pounds ; 
exploders  consumed,  506. 

The  water,  which  had  been  running  in  at  the  face  through  an  open  fissure,  was  left 
behind  on  3d  instant,  when  the  fissure  took  a  sudden  turn  to  the  south.  On  the  2d 
instant  30  inches  of  water  (a  new  body)  were  struck,  making  flow  f^om  tunnel  87 
inches,  but  this  has  since  decreased  to  71  inches.  This  is  now  utilized  for  cutting  a 
wagon-road  through  a  high,  sandy  bluff,  near  Carson  River. 

Temperature  of  air  at  heading  79® ;  shaft  No.  1  east,  76°  ;  west,  7(P ;  shaft  No.  2, 
east,  7tP ;  west,  80® ;  mouth,  63®.  Temperature  of  water  at  heading,  79® ;  shaft  No.  1 
east,  77®;  shaft  No.  2  east.  79® ;  mouth,  75®. 

Currents  of  air  pass  in  at  mouth  and  down  shaft  No.  1,  up  shaft  No.  2. 

Report  of  the  Savage  Mining  Company  for  the  year  ending  June  30, 1874^ 
jVIr.  A.  0.  Hamilton,  the  saperlntendent,  says : 

At  the  date  of  my  last  annual  report,  July  1, 1873,  the  work  of  extracting  ore  froi 
the  upper  levels  of  the  Savage  mine  had  been  discontinued  for  reasons  which  wei 
mentioned  in  that  report.  It  had  become  quite  evident  that  the  future  prosperity  an< 
value  of  the  mine  would  depend  upon  what  might  be  developed  by  deeper  working, 
have,  therefore,  confined  our  operations  during  the  last  twelve  mouths  entirely 
the  einkiug  of  the  main-shaft  incline  and  to  the  opening  and  prospecting  of  th^^^ 
grouud  from  the  1,600-foot  level  downward.  This  work  has  been  pushed  forward  witt:::^ 
all  the  force  which  could  be  employed  to  advantage,  and  it  has  not  been  materiall^^^ 
retarded  at  any  time  by  any  interruption. 

Up  to  this  time  we  have  not  been  so  successful  as  to  reach  any  body  of  p^y-ore.  Bn'^^ 
as  each  successive  level  has  been  opened  and  explored,  the  vein  has  been  found  to  b^^^ 
continuous,  and  to  preserve  its  regularity  and  extent.  This  fact,  taken  in  connectioc:^ 
with  the  character  and  appearance  of  the  vein  as  shown  on  the  1,900-foot  level,  is  en  — 
couru;;ing,  and  a  reasonable  expectation  may  be  entertained  that  the  vein  will  eventi> — 
uuliy,  and  possibly  before  long,  make  into  an  ore-body  and  yield  a  revenue,  as  it  did  ii 
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jemn  past  in  the  upper  levels  of  the  mine.  I  am  looking  with  mnch  interest  to  the 
doTelopment  of  the  2,000-foot  level,  which  is  now  heing  opened,  and  which  we  will 
very  soon  he  prepiured  to  prospect,  hy  running  cross-onts  to  the  west  from  the  east 
wall  of  the  ledge. 

Tile  work  accomplished  and  the  progress  made  dnriog  the  past  year  may  he  hriefly 
■onuned  op  as  follows :  On  the  1,600-foot  level  the  cross-drifts  which  had  been  com- 
menced have  been  continued  west  until  they  reached  what  is  supposed  to  be  the  west 
wall.    On  the  1,700-foot  level,  the  main  south  drift,  which  had  connected  with  the 
wiK^ze,  has  been  continued  60  feet  to  the  south,  or  Hale  &  Norcross  line.    From  this 
main  drif^  three  cross-cuts  have  been  run  to  the  west,  one  135  feet,  one  280  feet,  and 
one  GO  feet  in  length.    From  this  level  two  winzes  have  been  sunk,  one  75  feet  in  depth, 
and  t>he  other  240feet  on  an  incline  to  the  1,900-foot  level.    This  latter  winze  reaches 
the  l,S0O-ftK>t  level  at  a  point  82  feet  from  the  south  line.    On  the  1,900-foot  level  the 
m^^in  south  drift  has  been  run  from  the  shaft  incline  295  feet  to  the  south  line.    From 
wis  drift  four  cross-drifts  have  been  run  west,  cutting  the  vein  at  right  angles,  one 
1^  ^set,  one  50  feet,  one  90  feet,  and  one  85  leet  in  length.    A  winze  has  been  sunk 
uom  this  level— on  an  incline  of  60^—121  feet,  reaching  the  2,000-foot  level  at  a 
poiiit  92  feet  from  the  south  line.    On  the  2,000-foot  level  connection  has  been  made 
witli  this  winze  by  a  drift  run  from  the  shaft-incline — a  distance  of  210  feet — following 
^^  east  wall.    This  drift  is  now  being  driven  southward  to  reach  the  south  line. 

All  the  work  spoken  of  above  has  l^en  done  iu  that  portion  of  the  mine  which  lies 
g Jfehe  south  side  of  the  shaft-incline.  On  the  1,600-foot  level  two  cross-drifts  have 
^^n  run  in  the  ground  lying  north  of  the  shaft-incline,  one  to  the  west  125  feet,  and 
^^  other  to  the  east  245  feet.  Below  this  level  (the  1,600-foot)  that  portion  of  the 
S^Qnd  which  is  on  the  north  side  of  the  incline-shaft,  and  which  constitutes  more  than 
OQj^luJf  of  the  entire  mine,  has  not  been  penetrated  in  any  manner  whatever. 

^he  shaft-incline  has  been  sunk  534  feet,  from  the  1,700-foot  station  down  to  a  point 
^  ^eet  below  the  2,000-foot  station— all  the  way  in  hard  blasting-rock— at  an  inclina- 
^^  of  38^^  £rom  the  1,700-foot  station  to  the  1,900-foot  station,  and  39^^  from  the  1,900- 
'i^^t  station  to  the  bottom. 
^*tie  excavations  made  during  the  year,  in  linear  feet,  aggregate  as  follows : 

Feet 

5»«ft-incline 534 

jl^Mii  drifts 695 

£5:^»drilte 1,689 

'^UMS 436 

Q^K^  these  may  be  added  the  large  spaces  opened  in  solid  rock  for  the  1,900-foot  and 
^?P€-fbot  stations. 


^ .  power  of  the  pumping  and  the  hoisting^  engines  has  been  fully  equal  to  the  re- 
tirements of  our  d^p  wor&ng,  and  it  is  quite  sufiQcient  for  sinking  to  and  opening 
level  100  feet  deeper.    The  large  beam-engine,  which  is  used  exclusively  for 


l^^^pinc,  lias  sufficient  power  to  drain  the  mine  ofwater  to  a  much  greater  depth  than 
1^^  yet  oeen  reached.  But  for  the  purpose  of  sinking  below  a2,100-^t  level  and  hoist- 
J?^  from  below  that  depth,  it  will  be  necessary  either  to  have  one  additional  engine  at 
^^^snrfitce,  or  to  provide  some  intermediate  power  placed  at  some  point  underground, 
-.^^or  the  purpose  of  supplying  the  lower  levels  of  the  mine  with  an  ample  quantity 
P^  ^vesh  air,  I  am  having  made  and  will  soon  have  in  place  a  new  wooden  air-pipe,  12 
^!^lhes  square  in  the  clear^  which  will  extend  from  the  top  of  the  shaft  down  to  the 
^l^^QO-foot  station.  The  air  will  be  forced  down  this  pipe  by  two  air-blowers  stationed 
^^^t;he  surfifMse. 

j^^^^verything  pertaining  to  the  machinery  and  to  the  hoisting-works  is  in  good  order, 
r^^^  I  nave  not  failed  to  adopt,  from  time  to  time,  such  improvements  which  have  been 
i^^gested  by  the  ingenuity  of  competent  men,  who  are  in  charge  of  the  several  depart- 
r*^<its  of  the  mining- works,  as  would  give  security  against  accidents  and  promote  con- 
^jOiience  and  economy  in  working  the  mine, 
^he  putting  up  of  a  new  office-building  during  the  year  has  involved  an  extra  ex- 
^^lae.  The  old  building,  a  brick  structure,  had  become  so  much  cracked  and  warped, 
the  settling  of  the  ground  upon  which  it  stood,  that  it  seemed  unsafe  to  occupy  it 
^  ^longer,  f  have  had  it  removed,  and  in  its  place  erected  a  wooden  building  set 
^  j^^D  a  firm  foundation  and  built  in  a  substantial  manner.    This  building  serves  for 

^^tce-rooms  and  for  the  superintendent's  dwelling. 

^.  ^Hie  two  mills  belonging  to  the  company,  the  Savage  and  the  Atchison,  situated 

^^  Washoe,  have  been  for  a  long  time  out  of  use,  and  they  were  passing  into  that  state 

^^  ^ili^idation  which  is  incident  to  property  of  that  kind  when  it  is  not  kept  in  use 

^^^in  repair,  and  at  the  same  time  there  was  a  continual  expense  for  a  watchman,  for 

^^^M,  and  for  insurance.    In  accordance  with  instructions,  the  buildings  and  what  re^ 

^^nedof  the  machinery  and  fixtures  have  been  sold  at  the  best  price  offered.    The 

^^-^ites  and  the  water-right  still  remain  the  property  of  the  company. 


e^ 
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The  secretary'd  report  shows  the  following  leoeipts  and  diBbnne- 
ments: 

EECEIPTS. 

Cash: 
Balance  on  handJuly  10, 1873 .•     ♦10,703  69 

Assessments : 
Kos.  10, 11, 12, 13,  and  14 400, 000  OO 

Savage  Mill : 
Machinery  and  old  iron  sold 4,300  00 

Atchison  Mill : 
Machinery  and  old  iron  sold 1, 100  00 

Virginia  and  Truckee  Bailroad  Company : 
Return  freight-charges 1, 545  33 

417,§48itt 

DISBUBSEMENTS. 

Miners,  engineers,  &is.,  and  company  officers $212, 410  M 

Timber  and  lumber 28,41218 

Wood  and  charcoal 55, 299  4» 

Mining-supplies,  hardware,  candles,  oil,  &c.,  and  insorance 

on  hoisting-works / 57, 830  70 

Virginia  and  Gold  Hill  water- works 9, 000  00 

Assay-office,  net  cost 5, 733  87 

State,  city,  and  county  taxes 5, 180  OS 

Legal  expense 5, 213  70 

Freights  to  Virginia 868  tf 

Surveying  iii  mine 825  00 

Horse-feed  and  vehicles 1, 646  00 

Books  and  stationery 834  W 

Interest  on  over-drafts  at  bank 73  30 

Exchange  on  superintendent's  drafts 1, 602  01 

Office-rent,  porter,  &c 2, 641  W 

Sundry  extraordinary  expenses 7, 150  90 

Watchman  at  Savage  Mill 300  W 

Profit  and  loss  : 

Kcelamatiou  on  bars , . .  100  1^ 

Office-fixtures  for  new  office 693  50 

Cash  on  hand  July  11,  1874 26, 324  6^ 

417, 648  93 

ASSETS. 

Real  estate  at  Virginia  City,  Nevada. 

E  street  works  and  machinery. 

(These  works  are  in  equally  as  good  condition  and  of  as  much  value  as 
they  have  been  at  any  time  during  the  past  five  years.) 

Mill  sitesaud  water-privileges  at  Washoe. 

Assay  office,  fixtures,  and  tools — value ^^»  ?Sn 

Office  fixtures  and  furniture 2,5W 

Mining-supplies,  stores,  and  assay-materials  on  hand  at  mine—       ^. 

cost 44,500 

Cash  on  hand ' 26, 334 

Tlic  coinpiMiy  has  no  liabilities. 
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Report  of  the  Chollar  PotoH  Mining  Company  for  the  year  ending  May  31,. 

1874. 

Mr.  Jaaac  L.  Bequa,  the  saperintendent,  gives  the  following  soinmary 
of  the  resalts  of  work  at  the  company's  mine  daring  the  year  ending 
May  31, 1874 : 

OreeziBcted 32,915toD8. 

Ore  redaced  at  mUla 35,341tonH. 

The  ore-Bopplies  have  been  mofitly  drawn  from  those  sections  of  the  mine  known  as 
the  Bine  Wing  and  8anta  F6.  These  old  stopes  were  worked  years  a^o,  when  soch  ores 
as  we  are  now  extracting  wer^  untonched,  owing  to  their  yaJne  being  too  low  to  pay 
tbe  milling-rates  of  those  days.  At  this  time  we  have  no  other  ore-sonrces  that  are 
reliable.  ^ 

Proapecting  has  been  carried  on  extensively,  nearly  ten  thonsand  feet  of  prospecting 
drifte,  winzes,  and  inclines  having  been  made.  At  many  points  we  have  discovered 
<iaarte  in  large  bodies,  carrying  very  little  precious  metals.  At  other  sections  the  ma- 
terial has  assayed  very  largely,  while  the  quantity  was  limited. 

In  the  last  yearly  report  reference  was  made  to  indications  at  the  fourth  station,  near 
^  Derth  line.  Since  then  that  portion  of  the  company's  ground  baa  been  very 
taoroQghly  looked  over.  I  regret  to  say  that  the  results  were  not  an  adequate  com' 
PeoaatioQ  for  the  outlay  necessary  to  proper  prospecting  of  that  section. 

Boring  the  past  eight  months  our  efibrts  in  seeking  ore  have  been  mainly  devoted  to 

^^  aoQthern  part  of  our  mine,  from  the  second  to  the  fifth  stations,  embracing  a  depth 

J^f  700  feet,  and  700  feet  in  length  of  ground  entirely  unprospected.    At  the  fifth  or 

'<*Wegt  level  several  small  bodies  of  excellent  ore  have  been  discovered.    Indications 

aeeoi  to  justify  the  conclusion  that  these  small  deposits  are  merely  the  offcihoot  of  a 

j.i^'ge  and  valuable  "  bonanza  "  in  the  immediate  neighborhood  of  present  workings. 

'or  (be  purpose  of  developing  the  anticipated  extensive  ore-deposit,  operations  are 

^^^■elesuy  carried  on  at  this  point.    Should  success  attend  the  efforts,  resort  will  be  had 

,  *^  greater  depths  to  the  main  incline,  which  is  in  good  condition  and  requires  only 

^Qe  lemoval  of  the  water,  which  can  be  easily  accomplished,  to  permit  of  opening  a 

^«vd  300  feet  below,  present  fifth  station. 

Ihe  producing  i>ortions  are  affording  90  tons  of  ore  daily,  and,  so  far  as  can  be  de- 
^^tQioed,  this  quantity  will  not  be  lessened  for  next  year,  and  from  present  prospects 
'^^y  be  largely  increased  during  the  twelve  months  to  come. 

Ilie  main  shaft  and  pumps  ace  in  complete  working  condition.  Wire  ropes  and  cages, 
^^^es,  and  aU  other  machinery  necessary  for  full  operations  at  company's  mine  are  in 
Perfect  order. 


^***feaed  9UUement  of  coatj  production^  ^c,  of  Chollar  Poiosi  Mining  Company,  from  June 

1, 1873,  to  May  31,  1874. 


rw^     Ort-HiUement: 
]^  on  band  Jane  1. 1873 
"^***et«d  duriBg  year . . , 


Total 


-to.       roiai 

^k«d  during  year . 

^Wmd  June  1,1874. 


Tons.   Ibi, 

3,849       520 

3*2,915    1,600 


36.7C5 
35,341 


UO 


1, 4S4     lao 


*,       OMtptrtan: 

l^tricting  ore,  repairs,  proBpoctinf^,  dead-work,  and  incidentals. 

'^QdioQ,  indoding  milling,  melting,  and  aaaaying 

J^Ulcortporton 

urutt  yield  per  ton  of  ore  worked 

^et  low  per  ton  of  ore  worked 


16  84 
12  44 


19  28 
17  47 


1  81 


BoUion. 


Arenge  valoe  of  ballion  per  oonoe. . . . 
Average  flneneee  of  bullion  per  ounoo . 
Arexage  proportion  of  preciooa  metals 


Gold. 


$0.61 
.029.5 
33 


SUver. 


$1.25 

.964 

67 


Total. 


•1.8G 
.99:i.5 
lUO 
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Ccnden$ed  statemmU  qfcoat,  ^ndmoUant  f^,  of  CkoUor  PotoH  MUnimg  Co*,  fo, — Contini 


Work  of  auay -office : 
Oanoes  troy  of  bmUon  aasajed  before  melting. 
Oances  troy  of  boUion  ftSMjed  after  meltliig. .. 

Arpnige  per  oent.  loss  in  meltiag 

Kamberof  oreasnays mode 

Namber  of  bars  maae 

Total  weight  of  bars  in  pounds  avoirdapois . . . . 


340, 
331. 


6,513 

23,768 


Receipts  and  experues : 

Beoeived  from  bullion 

Beueived  from  other  sooroes 


Total 

Expense  by  all  sonroes. 


Ket  loss  for  year. 


$617,301 


619. 9S9 
684,00 


6iOB8 


Creneral  staternent  of  ChoUar  Potosi  MuUng  Company,  showing  net  eoet  of  mining,  wnUi 
4'0,y  and  returns  from  bullionf  fc,  for  company  year  from  June  1, 1873,  to  May  31, 1874. 


Months. 

Knmber    o  f 
tons  worked. 

•    Mine-costs. 

Milling  ore. 

Labor. 

Timber. 

Wood. 

CoaL 

1873. 
Stock  on  hand  Jane  1 

$17, 053  97 
3,924  80 
4, 728  61 
5,803  51 
7. 146  95 
3, 191  55 
1,090  75 
361  20 

827  30 
178  26 
867  65 
818  42 
298  60 

t3,210  88 

"'i98"66 

2,598  75 

2,716  87 

247  50 

3, 461  50 

11.880      ^3 
98      ^» 

Fnrchased  in  Jane 

1,000 
2,500 
3,771 
2,250 
2,280 
2,700 
4,378 

3.802 
2,800 
4,450 
2,975 
2,435 

$11,000  00 
27,500  00 
39. 910  00 
27,000  00 
27,360  CO 
:«2,400  00 
55,914  00 

49, 098  00 
36, 400  00 
57.850  00 
38, 675  00 
31.655  00 

•12,800  00 
12,286  75. 
14,036  25 
13,683  25 
15,180  25 
12,625  75 
14,119  00 

9. 981  75 

8, 665  00 

li,  705  87 

13.145  50 

14. 146  25 

Pnrcbased  in  July 

170      -^M 

Purchased  in  Auirast ^ .... 

177      ^* 

Purchased  In  Sentember 

Purchased  in  October 

337      ^35 

Purchased  in  November 

M     SO 

Purchased  in  December 

1874. 
Purchased  in  January 

^^    ^»  • 

Purchased  in  Febniarv 

—  - 

Purchased  in  March 

.^  • 

Purchased  in  April 

•  ••••««^   •* 

Purchaseil  in  Mav 

Materials  paid  for  in  San  Francisco 

"836  00 

Total  eross  exoense 

35.341 

4.14,  762  00 

153, 375  62 

46,291  57 

12,433  50 

2,394  46 

Less  materials  sold,  &o 

Less  stock  on  hand  June  1, 1874. 

11, 602  44 

3,866' 58* 

Total  net  expense 

35,341 

434, 762  00 

153, 375  62 

34, 689  13 

8,572  92 

S,394ie 

A  verase  per  ton 

12  30 

4  34 

98 

24 

flfl 
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^^^^  9tatemeiU  of  CkoUar  PotoH  Mining  C&mpanyysJunoing  net  coat  of  miningf  milling, 

^c,  and  returns  from  btUlion,  fo. — Continaed. 


Months. 


g^ock  on  band  June  1 < 

rarchaaed  in  Jane 

*«n«ht»ed  in  July 

^^Kvchaaed  in  Angnst   

^fchased  in  September 

^rcbaaed  in  October 

PttrchMediu  November 

'^luthased  in  December 

1874. 

Jurchaaed  in  January 

^orchaaed  in  February 

Pavehaaedin  March 

Ptttdiaaed  in  April 

^nnbaaed  in  May 

MatwiaUpaid  for  in  San  Francisco 


Total  groea  expenae. 


Leaa  materiala  sold,  Sec 

Leas  stock  on  hand  June  1, 1874 


Total  net  exxHsnse 
ATerace  per  ton .... 


Mine^xwts. 


Candles. 


$870  00 


197  50 
333  75 
217  75 
111  0*2 


1,933  83 


3.663  85 


759  58 


3,903  97 


08 


Miscellaneona 
sapplies. 


13,088  90 

016  6t 

1,9C4  53 

4,588  57 

836  65 

1, 848  13 

533  07 

871  40 

1,343  37 
1, 148  35 
933  55 
1,790  73 
1.346S7 
9.059  04 


29, 123  23 


1, 605  71 
3,034  01 


24, 493  50 


69 


Assay* 
office. 


$300  00 
500  00 
539  37 
380  00 
380  00 
619  15 
370  00 
600  00 

385  00 
370  00 
380  00 
360  r.o 
360  00 
345  96 


5.839  98 


783  97 
300  00 


4, 747  01 


14 


Water. 


fj.'iO  00 
275  00 
550  00 
550  00 
S'lO  00 
550  00 
550  00 

550  00 
550  00 
5^)0  00 
550  00 
550  00 


6,325  00 


60  00 


6,265  00 


18 


Taxes. 


1407  83 


340  30 
461  35 


2,943  86 


548  00 
489  09 


5, 190  32 


Ex- 
change. 


6146  50 
65  00 
85  00 
eo  00 
80  00 
80  00 
80  00 

95  00 
15  00 
65  00 
75  00 
65  00 


931  50 


5,190  32 


"» 


931  SO 

I  1 


03 


Montluk 


°»Kk  on  hand  June  1 

fOfeHaaed  in  Jane 

gwehaaed  in  July 

Jwebaaedin  August 

fB'Bhaaed  in  September 

jWchaaedin  October 

J^fokaaed  in  November 

Fnrebaaed  in  December 

1874. 

^^Iiased  in  January 

fwchasedin  Febmary 

Pvchased  in  March 

PoRhaaedin  April 

Pnchaaed  in  May 

Materials  paid  for  in  San  Francisco 


Total  gross  expense. 


Less  materials  sold,  &c 

Less  stock  on  hand  June  1, 1874 


Total  net  expense. 
Average  per  ton 


Mino-costs. 


Legal. 


•250  00 
250  00 
250  00 
2.W  00 
250  00 
2.'M)  00 
250  00 

250  00 
250  00 
250  00 
250  OO 
250  00 


3,000  00 


3,000  00 


08 


Beal  es- 

tote. 


|i250  00 


250  00 


90  00 


160  00 


00^ 


Total 


124, 804  58 
30,  593  79 
47, 937  40 
68.720  S9 
53,293  47 
49,996  38 
54,616  18 
72,8£7  22 

63,333  42 
48,065  70 
73,603  07 
55. 684  64 
48,501  13 
11.  474  83 


Mine-returns. 


From  bal* 
Hon. 


617,035  16 
46,  449  75 
64, 479  20 
43,636  70 
42,903  91 
47,370  66 
73,855  89 

60.038  83 
47, 957  30 
80, 409  24 
51,. 560  53 
43,815  06 


703. 570  03     617, 391  23 


3,538  68 
19, 546  61 


681,  484  TJ 


19  28 


17  47 


From 

sundries. 


•168  31 


GO  00 


371  50 

90  00 

783  97 


1, 0G6  00 


2,538  68 


07 


TotaL 


$17, 193  37 
46,  449  75 
64,539  20 
43^636  70 
43,274  41 
47,360  66 
73,638  86 

00,038  88 
47, 957  30 
81,  475  24 
51.560  53 
43, 815  06 


619, 939  90 


17  54 
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rhe  followiog  is  the  secretary's  report : 

RECEIPTS. 

Bullion  acooant : 
oceeds  of  bullion  sold $617,269  86 

Saperintendent  Bequa : 
is  amouDt  received  from  him,  being* last  year's  balance.        1, 499  53 

Gash  account : 
ksb  on  hand  as  per  last  statement 133, 392  93 

762, 162  32 

DISBURSEMENTS. 

orking  ores $434,762  00 

ibor 174,766  78 

mber  and  lumber 29, 237  60 

ard ware 7, 585  86 

3al 1,140  63 

indies 2, 814  85 

owder 595  50 

il 662  70 

rood 9,222  62 

rater 6,265  00 

ssaying $993  98 

ess  received  for  assaying 782  97 

211  01 

ent  of  office 1, 500  00 

ess  received 470  00 

1 ,  030  00 

egal  expenses '. 3,400  00 

axes  on  real  estate  in  Virginia  and  ore  extracted 6, 357  97 

Utionery 1,266  66 

table 2,527  00 

Beal  estate : 

lircbaseof  lot  at  Virginia 250  00 

'reight  of  bullion $1,770  40 

[iseellaneons  freight 1, 379  58 

3, 149  98 

Hsconnt  on  bullion  sold 18, 840  86 

Hscount  on  superintendent's  drafts 931  50 

19, 772  36 

Expense  account : 

Qcidentals  at  Virginia  office  during  year 4, 003  37 

[icidentals  at  San  Francisco  office  during  year.    1, 059  05 

Ire-insurance  on  company's  property  at  Vir- 
ginia       1, 692  00 

Lssessments  ^os.  1  and  2  on  Comstock  Com- 
pany ««.  Sutro 2,100  00 

8,854  42 

Machinery  and  materials  account : 

^ne  Band  &  Waring  compressor 4, 625  00 

'wo  Baboock  fire-extinguishers 120  00 

;oilertubes ..     1,019  00 
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Gasoline $636  40 

Bubber-hose 47  60 

Car-wheels 392  50 

T-rail8 632  24 

Sundry  bills  for  materials 2, 390  25 

9, 862  89 
Less  material  sold,  as  follows: 

To  Belcber  Company,  Laflin  &  Rand 
battery,  &c $117  13 

Imperial  Company,  cage 35  00 

Imperial  Company,  142  feet  pump-col- 
umn       994  00 

Jacket  Company,  cement 16  08 

Virginia  Consolidated,  pipe 72  00 

Virginia  and   Gold  Hfll  Water  Com- 
pany, iron  pipe 246  00 

Gould  &  Curry,  iron  pipe 78  00 

Sundries 47  50 

1,605  71 

$8,2 

Due  from  Superintendent  Bequa  on  account 9( 

Cash  on  hand 30, 01 

752, 1( 

Beport  of  the  Crown  Point  Mining  Company  for  the  year  ending  May  1, 

The  report  of  Mr.  S.  L.  Jones,  the  superintendent,  is  almost  as  ft 
that  of  last  year,  and  gives  a  fair  history  of  the  mine  for  the  year. 

At  the  date  of  the  last  general  report  of  the  soperiDteDdeot  the  l^SOO-fbot  levi 
the  deepeet  ore-producing  level  io  the  mine.  We  had,  however,  cat  out  a  larg 
commodions  station  on  the  1,400-foot  level,  and  ran  a  drift  from  it  south  along  th< 
wall  a  distance  of  142  feet,  and  hiad  driven  the  main  incline  down  to  the  1,500-foot 
and  made  the  necessary  preparations  to  cut  out  the  station  there. 

Since  that  time  the  drift  on  the  1,400-foot  level  has  heen  continued  south  to  tb 
cher  line,  and  has  been  connected  with  the  1,300-foot  level  by  three  winzes,  li 
respectively  as  the  north,  middle,  and  south  winzes,  which  secure  ns  good  venti 
and  the  necessary  facilities  for  the  conveyance  of  lumber,  timbers,  &c. 

The  north  winze  was  started  at  a  point  252  feet  due  north  of  the  Belcher  line 
the  east  wall,  and  bears  north  239  east,  with  an  average  dip  of  51°.  It  shows 
tinnons  ore-body  irom  the  1,300  to  the  1,400  foot  levels,  with  many  rich  spot 
streaks,  and  in  some  places  the  ore  is  considerably  mixed  with  porphyry  and  I 
quartz.  The  middle  winze  was  started  at  a  point  114  feet  due  north  of  the  B 
line,  and  40  feet  east  of  the  west  wall,  and  bears  north  78i°  east,  with  an  averaj 
of  44°.  This  winze  was  started  with  a  dip  of  55°,  but  when  it  reached  the  wes 
the  dip  was  changed  to  conform  to  that  of  the  wall,  and  the  winze  was  so  conl 
nntil  it  reached  the  1,400-foot  level.  The  south  winze  was  started  on  the  dividii 
between  the  Crown  Point  and  Belcher  mines,  and  near  the  east  wall.  It  was 
vertically  28  feet  nntil  it  reached  the  west  wall,  and  thence  it  followed  that  ^ 
the  1,400-foot  level.  Both  the  middle  and  south  winzes  showed  ore  of  a  superioi 
acter  and  quality  for  about  75  feet  down,  when  they  passed  into  the  nearly  1 
material  lying  next  to  the  west  wall. 

The  north  winze  reached  the  main  south  drift  of  the  1,400-foot  level  at  or  abc 
same  time  that  this  drift  reached  the  Belcher  line,  and  ventilation  having  beei 
secured,  cross-cuts  were  at  once  commenced  to  determine  the  width  and  quality 
ore-body.  Two  cross-cuts  have  been  run  on  this  level.  The  first  or  north  en 
was  started  at  a  point  in  the  main  south  drift  32^  feet  due  north  of  the  Belch< 
After  passing  through  the  west  wall  this  drift  ran  through  ore  of  fair  average  c 
for  26  feet,  then  through  solid  porphyry  8  feet,  and  then  into  ore  of  excellent  c 
for  16  feet,  at  which  point  thei  east  wall  was  found.    This  last  mentioned  16  feel 
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itionably  Baperior  in  qnality  to  aoy  body  of  ore  of  like  size  ever  developed 
roea-cat  in  the  mioe. 

be  cro8a-«at  we  followed  this  east  ore-body  north  a  distance  of  25  feet,  all  the 
ery  rich  ore,  at  which  point  it  narrowed  down  to  about  2  feet  in  width,  when 
it  was  temporarily  suspended.  We  are  now  running  a  drift  south  in  the  same 
lich  is  already  in  a  distance  of  30  feet,  and  has  been  from  the  commencement 
superior  qnality.  fully  equal  to  that  found  in  the  orosa-cut,  and  assaying  from 
600  per  ton.  In  the  west  ore-body  no  drift  has  yet  been  run  north,  but,  Judg- 
tbe  width  and  character  of  the  ore  in  the  cross-cut,  it  is  fair  to  presume  that 
:tend  at  least  75  to  100  feet  further  in  that  direction.  The  second  or  middle 
in  this  level  was  started  at  a  point  162  feet  north  of  the  Belcher  line.  In  this 
we  ran  through  ore  of  high  grade  40  feet  in  width,  and  then  encountered 
phyry,  which  continued  for  88  feet,  when  the  east  ore-body  was  struck.  Tliis 
)  be  of  superior  quality  and  fully  40  feet  wide.  We  have  commenced  breast- 
n  the  east  ore-body  from  the  cross-cut,  and  as  the  breasts  are  driven  north  and 
3  width  and  character  of  the  ore-body  is  maintained. 

be  seen  that  the  north  cross-cut  developed  two  bodies  of  ore,  aggregating  42 
idtfa,  and  separated  bya  belt  of  porphyry  8  feet  wide.  The  middle  cross-cut 
)sed  two  ore-bodies.  They  show  an  aggregate  width  of  80  feet,  and  the  inter- 
elt  of  porphyry  is  88  feet  wide.  The  distance  between  the  two  croea-cnts  is 
but  the  various  seams,  stratifications,  and  other  vein  peculiarities  exposed  in 
ss-cuts,  present  convincing  evidence  that  the  ore-bodies  are  continuous,  and 
east  development  in  the  middle  cross-cut  is  identical  with  that  in  the  north 
.  The  fact  that  the  porphyry  which  separates  the  two  bodies  has  contracted 
irth  cross-cut  to  a  belt  only  8  feet  in  width,  would  seem  to  strengthen  the  theory 
1  by  my  predecessor  in  his  last  annual  report,  viz,  that  the  east  and  west  chim* 
lid  eventually  unite  and  form  one  large  and  compact  ore-body. 
)  1,500-foot  level  a  large  and  commodious  station  has  been  out  out,  45  feet  lonir, 
ide,  and  9  feet  high.  From  this  station  a  double  drift,  10  by  8  feet,  was  started, 
south  73^^  east.  At  the  distance  of  250  feet  from  the  place  of  beg^inning,  ana 
lue  north  of  the  Belcher  line,  the  west  wall  was  strucK.  In  passing  through 
exceedingly  rich  ore  4  feet  in  width  was  found.  The  drifl  was  further  con- 
ir  38  feet  in  quartz  of  average  low  grade,  showing  frequent  spots  and  streaks 
re,  when  rich  ore  was  again  struck  and  continued  for  10  feet,  when  the  wall 
d  and  the  drift  discontinued.  We  intend  soon  to  push  this  drift  ahead,  in  the 
ion  9f  finding  the  east  ore-body.  The  last  ore  discovered,  as  above  described, 
s  in  quality  any  ore  ever  found  in  the  mine  so  far  north  of  the  Belcher  line,  the 
assays  running  from  $100  to  $250  per  ton.  How  mnch  farther  it  extends  can 
it  only  be  conjectured,  as  no  drift  has  yet  been  run  in  that  direction, 
inzes  are  also  being  driven  to  connect  the  1,400  and  1,500  foot  levels.  The  first 
winze  was  started  m  the  east  ore-body  in  the  north  cross-cut  of  the  1,400-fbot 
d  dips  east  at  an  angle  of  37^.  This  winze  is  now  down  to  a  vertical  depth  of 
Aid  for  the  first  65  feet  it  continued  in  ore  of  very  high  grade,  when  for  a  few 
>re  became  badly  mixed  with  nearly  barren  qnartz  and  porphyry.  The  bot- 
tle winze  is,  however,  again  in  ore  of  superior  quality. 

iddle  winze  was  started  at  a  point  140  feet  north  of  the  Belcher  line  and  24 
of  the  west  wall,  with  an  average  dip  of  38^.  This  winze  has  attained  a  ver- 
th  of  56  feet,  and  was  in  ore  of  fine  qnality  until  it  reached  the  west  wall,  after 
le  rich  ore  was  confined  to  the  east  side  of  the  winze. 

1,500-foot  level  we  are  now  running  a  double  drift,  following  the  course  of  the 
^  which  will  connect  with  the  north  and  middle  winzes  from  the  1,400-foot  leyel, 
with  the  Belcher  works.  This  will  secure  good  yentilation,  preparatory  to 
ing  and  opening  the  level  thoroughly.  All  that  is  known  of  this  level  thus  far 
las  been  developed  by  the  north  and  middle  winzes,  and  by  the  first  drift  above 
1.  So  far,  however,  the  developments  are  more  than  encouraging,  and  warrant 
f  that  in  point  of  richness  and  extent  this  level  will  prove  to  be  equal  at  least 
r  the  levels  already  opened  and  explored. 

ve  also  during  the  past  year  made  extensive  and  important  developments  in 
ore-body  on  the  1,200  and  1,300  foot  levels.  It  will  be  remembered  that  at  the 
the  last  general  report  a  cross-cut  was  being  run  on  the  sill-floor  of  the  1,300- 
1,  in  the  expectation  of  striking  the  east  ore^ody,  which  had  already  been  ex- 
a.  the  third  and  fifth  floors  of  the  same  level.  In  this  expectation  we  were  not 
Dted,  and  shortly  afterward  the  cross-cut  ran  into  remarkably  rich  ore,  which 
d  for  15  feet,  when  the  east  wall  was  struck.  From  this  point  a  winze  was 
lowing  what  we  term  the  foot-wall  of  the  east  ore-body,  until  it  intersected 
Measts  from  the  middle  cross-cot  of  the  1,400-foot  level,  at  which  last  point  the 
body  is  fully  40  feet  in  width. 

St  discovery  of  this  east  ore-body  was  made,  as  you  were  informed  by  the  report 
edecessor,  on  the  sill-floor  of  the  1,200-foot  level,  at  which  nolnt  it  was  200  feet 
1,  measured  on  the  course  of  the  vein.   On  the  sill-floor  of  tne  1,300-foot  level  it 
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iiras  250  feet  in  leDgth.  On  the  ^ill-floor  of  the  1,400-foot  level  it  has  not  yet  h 
traced  to  its  northern  extremity,  hnt  the  north  cross-cnt  on  that  level  shows  that  i 
over  320  feet  in  length,  asenming  that  it  continues  sooth  to  the  Beloher  line,  as  it 
heen  proved  to  do  on  the  1,200  and  1,300  fDot  levels.  That  it  will  so  continne,  I  have 
doabt.  At  the  time  of  the  discovery  of  the  east  ore-body  it  was  generally  snppo 
that  it  extended  bat  a  short  distance  above  the  sill-floor  of  the  1,200-foot  level, 
since  that  time  we  have  mn  drifts  on  the  second,  third,  fifth,  and  ninth  floors  of  t 
level,  and  in  each  drift  we  have  found  ore  worth  from  $50  to  |80  per  ton,  and  aver 
ing  10  feet  in  width.  I  think  this  ore-body  will  certainly  extend  np  to  the  1,100-f 
level,  and  probably  mnch  higher.  What  we  have  already  found  will  enable  the  1,S 
foot  level  to  hold  oat,  at  the  present  rate  of  extraction,  one  year  longer  than  it  otb 
wise  woald.  On  the  1,300-foot  level  the  east  ore-body  is  not  at  all  uniform  in  wid 
Where  we  are  working  it,  between  the  1,200  and  1,300  foot  levels,  it  is  in  some  pla 
folly  45  ftiet  wide,  and  in  others  only  6  to  15  feet  wide. 

Tne  foregoing  description  brings  the  history  of  the  developments  of  the  mine  do' 
to  the  present  time.  At  all  prospecting  points  work  is  being  vigorously  pushed,  Bin 
do  not  doubt  that  before  the  next  annual  report  still  other  important  discoveries  it 
be  made. 

During  the  year  an  unusually  large  amount  of  dead- work- has  been  necessarily  doi 
On  the  600, 700, 800,  and  900  foot  levels  the  stations  have  all  been  retimbered  and  i 
in  thorough  repair ;  300  feet  of  the  main  south  drift  of  the  900-foot  level  have  also  be 
letimberM.  In  fact,  these  levels  were  much  in  need  of  the  thorough  overhauling  whi 
they  have  received.  On  the  1,000, 1,100,  and  1,200  foot  levels  we  have  in  the  aggrogi 
retimbered  2,200  feet  of  drifts,  and  400  feet  of  winaes  and  timber-ehotes.  The  timw 
chute  from  the  1,100  to  the  1,200  foot  level  is  184  f^set  long,  and  3^  by  5  feet,  and  li 
within  the  year  been  retimbered  four  times.  We  have  auo  made  very  extensive  i 
pairs  in  the  main  shaft  and  incline,  and  have  raised  a  new  oomparfemeDt  from  thel,0( 
foot  level  to  the  sorfsoe.  This  oompartment  adjoins  the  north  hoisting-eompartme 
on  the  east,  and  is  intended  as  a  lope-ahaft  for  the  new  incline  hotsting-maehine 
about  to  be  erected. 

Without  attempting  to  enter  fhllv  into  detaUs,  I  will  state  that  in  the  work  of  pit 
pecting,  working,  ana  ventilating  the  mine,  there  have  been — 

Drifts  run 1,2 

Cross-cuts  run /..•.. 5 

Baisesmade.... : 2 

Winzes  sunk.. ,1,2 

Drifts  retimbered 2,5 

The  above  does  not  include  all  the  work  that  has  been  done  in  the  mine  during  t1 
year,  but  it  would  req^uire  too  much  space  to  enumerate  the  man v  different  repairs  si 
improvements.  It  will  be  enough  to  say  that  I  have  endeavored  to  leave  notbioff  a 
done  that  was  necessary  to  put  the  mine  in  a  condition  of  thorough  repair  and  to  imI 
itate  its  working. 

During  the  year  the  following  outside  improvements  have  also  been  made :  Two  sol 
stantial  wood-elevators  have  been  erected,  by  which  one  man  can  deliver  at  the  fa 
naces  all  the  wood  required  in  running  the  entire  machinery  of  the  mine.  A  carpenti 
and  machine  shop,  36  by  100  feet,  and  two  stories  high,  and  a  bnildine,  36  by  100  fee 
with  19-foot  posts,  for  the  incline  machinery,  have  also  been  erected.  In  the  carpente 
shop  we  have  placed  a  12  by  24  inch  engine,  which  at  present  drives  two  circular  saw 
This  engine  is  an  old  one  that  we  had  on  hand,  but  it  has  been  thoroughly  repaired,  tf 
fully  answers  the  purpose  for  which  it  is  used. 

We  have  also  greatly  increased  our  facilities  for  contending  with  fires,  should  ti 
occur.  We  have  connected  the  main  large  reservoir  with  the  mine  by  entirely  no 
and  much  stronger  iron  pipe.  The  water-company  has  completed  Its  new  ditch  fro' 
Marlette  Lake,  and  now,  instead  of  having  to  pump  from  the  mine  to  keep  this  rese 
voir  fall,  it  is  supplied  to  overflowing  by  inexhaustible  streams  running  into  it.  ^ 
have  also  sorrounded  the  works  with  hydrants,  which  will  enable  us  to  attack  a  fi 
from  any  point. 

In  the  building  erected  to  receive  the  new  machinery  for  the  incline  we  have  co 
structed  a  substantial  foundation  upon  which  to  place  it.  This  foundation  consists 
stone  and  brick  masonry,  17  feet  in  depth  from  the  surface  to  the  bottom,  and  cont^ 
16  2^1nch  anchor-bolts  for  the  pillow-blocks,  and  30  2-inch  anchor-bolts  for  theenffin* 
The  hoisting-reel  belonging  to  this  machinery  is  the  largest  on  the  coast,  being  21  f< 
6  inches  in  diameter,  with  a  face  of  6  feet  6  inches.  The  face  has  a  spiral  groove 
sufficient  capacity  to  wind  a  2-inch  steel  rope  to  work  the  mine  to  a  depth  of  3,000  fe 
The  reel  is  heavy  and  strong,  and  will  hoist  12  tons  of  ore  at  a  load.  It  will  be  dri^ 
by  a  pair  of  20  by  42  link-motion  engines,  so  arranged  that  they  can  be  mn  singh 
together,  as  may  be  required.    The  two  engines  are  equal  to  2i50  horse-power,    j 
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id  pinion  wheels  are  da  plicated,  so  that  in  case  of  an  accident  these  wQuld  be 
:tle  delay  in  hoisting. 

following  statement  will  show  the  economy  and  advantages  of  the  above- 
ed  works  over  those  cow  in  use  on  the  same  incline.    The  old  works  hoist  2 

ore  at  a  load :  the  car  and  rope  nsed  to  hoist  the  same  (fignring  from  the  1,500- 
rel)  weigh  11,000  pounds.  The  car  and  rope  of  the  new  machinery  will  hoist  12 
;  a  load,  and  will  weigh  18,100  ponnds.    Now,  taking  the  hoisting  of  500  tons  of 

day  as  a  basis  for  calcnlation,  the  following  resolt  will  be  shown  : 

it  500  tons  of  ore  by  the  present  works  requires  250  trips  o{  the 

¥hich,  at  11,000  ponnds  per  trip,  aggregate  in  dead- weight 2, 750, 000  lbs. 

it  500  tons  of  ore  the  new  works  would  have  to  make  41|  trips, 

h,  at  18,100  pounds  per  trip,  aggregate  in  dead- weight 754, 156  lbs. 

1,995, 844  lbs. 

ig  that  in  hoisting  500  tons  of  ore  the  new  machinery  saves  over  the  old  the  ex- 
it hoisting  1,995,844  pounds. 

loist  1,995,844  pounds  from  the  l,500foot  level  requires  2^  cords  of  wood  at  $12 
d,  amounting  to  $30  per  day,  and  for  the  year  to  $10,950.  The  old  works  wear 
ropes  per  year,  at  $3,000  each,  aggregating  $18,000.  One  rope,  costing  $6,000, 
it  the  new  works  two  years.  Here  is  a  clear  saving  in  ropes  per  year  of  $15,000, 
wood  of  $10,950. 

Idition  to  the  above,  a  great  saving  will  be  made  in  the  more  speedy  transporta- 
roeo  and  materials  to  the  various  levels,  and,  what  is  of  more  importanee,  it 
attended  with  much  less  peril  to  human  life.  The  cost  of  this  machinery,  in- 
C  the  freight  and  the  expense  of  setting  it  up,  wUl  be  about  $50,000.  It  will  be 
ation  by  the  10th  of  July. 

following  table  will  show  the  amount  of  ore,  fhiotional  tons  being  omitted,  ex- 
i  from  the  various  levels  during  the  year : 

Tout. 

he  1,000-foot  level 16,576 

he  1,100-foot  level 3ri8 

he  l,200.foot  level 83,636 

he  1,300-foot  level 84,000 

he  1,400-foot  level 15,000 

139,600 

actual  amount  of  ore  reduced  at  the  mills  was  140,132^}^  tons.  Average  yield 
ore  per  ton,  $.50.96. 

e  yet  remains  on  each  of  the  above  levels  a  very  large  amount  of  ore,  and,  as 
I  seen  from  the  foregoing  table,  the  1,400-foot  level  is  almost  intact,  while  from 
)  and  1,500  foot  levels  not  a  pound  of  ore  has  yet  been  extracted.  Since  the  date 
last  report  the  900 -foot  level  has  been  more  thoroughly  prospected,  and  the  ore 
m  found  to  be  of  much  better  quality  than  was  expected,  which,  taken  in  con- 
1  with  the  width  and  strength  of  the  vein  at  that  point,  makes  it  almost  certain 
le  ore-body  will  at  least  extend  up  to  the  800-foot  level. 

company's  mill  has  been  kept  almost  constantly  running  since  the  last  annual  re- 
It  has  been  supplied  with  an  entirely  new  battery,  and  everything  necessary  to 
in  thorough  repair  has  been  done.  A  tank  110  feet  in  length  by  36  feet  in  width, 
purpose  of  catcning  slimes,  has  also  been  built  within  50  feet  of  the  mill.  This 
I  divided  into  30  compartments,  and  as  about  two-thirds  of  these  compartments 
tstantly  full  of  clear  water,  suitable  for  supplying  steam  fire-engines,  it  will  be  of 
ssistance  in  case  of  fire  occurring  in  or  aoout  the  miU. 

I  statement  of  the  cost  of  extraction  and  reduction  of  ores,  the  average  yield 
I,  the  gross  product  thereof  in  bullion,  supplies  on  hand,  and  all  other  particu- 
Uting  to  the  financial  condition  of  the  company,  I  refer  you  to  the  report  of 
retary. 

inclusion,  I  desire  to  say  that  the  future  of  the  mine  never  looked  brighter  than 
at  present.  It  is  true  that  a  very  large  amount  of  ore  has  been  extracted  from 
le  during  the  year,  but  at  the  same  time  the  developments  in  the  mine  have  been 
'  great ;  and,  in  my  judgment,  there  is  more  ore  in  sight  in  the  mine  to-day  than 
ras  at  the  time  of  the  mst  annual  report. 

secretary's  report  contains  the  following : 

RECEIPTS. 

n $7,417,115  30 

Mine  expense : 

er  sold $4,807  77 

sold  Nevada  Mill  Company 1,  722  50 
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Kentack  GompaDy,  labor,  lumber,  &o $2, 963  78 

Old  iron  sold 304  60 

Pamp  sold  Utah  mine 217  20 

Wire  rope  sold 207  60 

Eebate  on  fire-extinguishers 100  00 

Bebate  on  giant  powder 43  20 

Yellow  Jacket  Company  and  railroad  com- 
pany    116  60 

Petaluma  Mill,  for  lime • 4  90 


$10,487  96 


Bhode  Island  Mill : 

Slimes  sold 2,316  24 

Qaicksilver-flasks  sold 224  40 

Atlas  Mill,  for  eoda 34  60 

2,676  14 

Interest : 

Belcher  Company,  interest  on  note 2, 760  00 

Balance  due  Sau  Francisco  Beflning  Works .  w 286  64 

Cash  in  treasury  May  1, 1873 '..     1,873,891  41 

Total 9,307,106  25 

DISBUBSEMENTS. 

Mine  expense : 

For  labor $912,039  75 

For  lumber  and  timber 261,312  64 

For  wood 63,978  00 

For  castings,  machinery,  &c 60, 496  65 

For  freight  on  supplies 14, 532  39 

For  candles,  oils,  hardware,  rope,  &c 146, 292  43 

$1, 449, 301  86 

Mine  improrement : 

For  two  steam-engines,  reels,  and  boilers  complete 31, 200  00 

Bhode  Island  Mill : 

For  labor $45, 658  87 

For  wood 28,987  25 

For  machinery  and  castings 23, 003  43 

For  water 8,400  00 

For  quicksilver,  chemicals,  oils,  &c 66, 601  60 


llbode  Island  Mill  improvement : 

For  extension  of  tram- way 1, 001  42 

For  material,  hauling,  &c 203  50 


172,651  15 


1, 204  92 


Crushing : 
For  working  124,084^55  tons  ore 1, 488, 019  34 

Legal  expense : 

For  attorney's  fees $5, 457  00 

For  adverse  claims  and  titles 36, 147  72 

41,004  72 

General  expense : 

For  superintendent's  salary.  Gold  Hill  office,  insurance, 
&c : 26,940  86^ 


CONDITION  OP  THE  MINING  INDUSTRY — ^NEVADA.  226 

San  Francisco  expense : 
For  salaries,  office,  stationery,  &c $11,331  14 

Taxes: 

For  quarterly  tax  on  ores $79,498  54 

For  city  and  county 10,598  95 

^         80,097  49 

Discount : 

Ondrafts 2,955  32 

On  bullion 109,856  57 

112, 811  89 

Treasure  freight : 

For  transportation  of  bullion 30, 917  38 

Assaying : 

For  ore-assays $10, 978  00 

For  bullion-assays 14,035  23 

For  coinage  and  parting  bars 38,397  70 

63, 41 0  93 

Assay-office : 

For  material  and  storage 48  15 

Interest : 
AtGoldHUl 914  53 

Dividends : 
I7os.31to  42,  inclusive 6,300,000  0& 

Gash : 

In  hands  of  snperintendent  at  Gold  Hill. . .    $30, 017  51 
In  treasury  May  1, 1874 460,634  39 

490,651  90 

Total.-. 9,307,106  25 

QBE  STATRMENT. 
Tons.  Lbs. 

16, 044         820    At  Bhode  Island  MUI,  yielded $850, 360  61 

(Average  per  ton,  $53.) 

37,619      1,300    At  Brunswick  Mill 1,910,658  61 

(Average  per  ton,  $50.79.) 

!        26,333    At  Mexican  Mill 1,366,537  09 

I  (Average  per  ton,  $51.80.) 

25,479      lj740    AtMorganMill 1,280,062  08 

(Average  per  ton,  $50.23.) 

12,333         300    At  Petaluma  Mill 624,544  12 

(Average  per  ton,  $50.64«) 

10,486         550    AtPioneerMiU 522,079  50 

(Average  per  ton,  $49.78.) 

7,490         950    AtAtlaJsMUl... 386,122  Q& 

H.  Ex.  177 ^15 
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(Average  i>er  ton,  $51.98.) 

375      1,100    At  Hoosier  State  Mill $25,048  ( 

(Average  per  ton,  $66.70.) 

1,713         900    At  DeviPB  Gate  Mill ; 76,828  1 

(Average  per  ton,  $44.25.) 

1,804         100    At  Sapphire  Mill 84,636* 

(Average  per  ton,  $46.90.) 

449         350    At  Sherman  Mill 15,858  1 

(Average  per  ton,  $35.22.) 


140,129  110  Total 7,141,736  4 

Average  yield  per  ton  far  the  year. 

There  were  140,129^^  tons  of  ore  worked,  yielding  $7,141,736.4 
making  average  yield  per  ton,  $50.96^. 

BULLION  STATEMENT. 

Stamped  valne  of  bnllion,  as  per  assay- certificates  received  at  tl 
office  in  San  Francisco,  credited  on  the  books  of  the  company : 

Value  in  gold $3,107,325  0 

Value  in  silver , 4,018,935  3 

Assay,  grains  and  chips 17, 634  9 

Keclamation,  Belcher  Silver-Mining  Company 275, 000  0 

Wrecked  cars,  ores  lost,  Virginia  and  Truckee  Railroad 
Company 378  8 

7, 419, 274  i: 
CONTEA. 

Beclamation  on  bars  computed  at  standard  value $2, 159  I 


WEIGHT. 

Ounces. 

Amalgam  before  melting 3, 363, 375. 30 

Amalgam  after  melting 3, 293, 896. 41 


7, 417, 115  c 


69, 478. 89 — Loss,  say  2^  per  cen 
Tons,  112y|8^  =  225,609.11  pounds  =  3,293,896.41  ounces  troy. 

Average  value  per  ounce,  $2.16. 

COST  OF  WORKING  ORES. 

Average  cost  of  working  140,129^^^0  ^^^^  ^^  ^^e,  $11.85  per  ton. 

COST  OF  MINING. 

Total  cost  of  mining  140,937^^^  tons  of  ore,  including  all  cost  of  ru 
ning  drifts,  repairs  to  shaft  and  machinery,  pumping,  &c.,  $9.24  per  to 

ASSETS. 

Cash  on  hand  May  1^  1874 $490,  651  i 

Mine  improvements,  buildings,  &c .*..., 130, 000  ( 
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Report  of  tlu  Telloic  Jacket  Mining  Company  for  fA«  year  ending  Jvh/  1, 
1874. 

Tbe  following  is  an  abstract  of  the  secretary's  and  snperinteDdenCa 
reports : 

Balance  on  hand  July  1,  1873 137,427  80 

Keceived  from  assessment  Ko.  IG 120,000  00 

Heceived  from  assessment  No.  17 120,000  00 

Keuts  and  adrertising IrO&'i  60 

From  sale  of  mocbluery 4, 139  43 

From  Belcbei  Mining  Company  for  hoisting 79,281  37 


361,904  19 
CONTBA. 

Amount  of  disbursements  for  year $321, 045  67 

Cash  on  band 21, 428  S5 

Stock  on  hand 19,429  87 

301,904  11^ 

ProepectiDg  id  the  mine  has  been  carried  on  moat  BsaidooiiBl;,  bat  with  poor  raeoei^^B. 
Tbo  lode  oontinQBB  very  ref[olar  in  atrikc  nnd  dip,  csrry ing  an  average  width  betwoeM:;^ 

cluf-nalU  of  upward  of  30U  feet.    Tbe  men  are  now  driftiuK  for  the  ledga  on  the  I,74l*> — 
foot  level,  which  is  273  feet  verticallv  below  thu  level  of  the  Siitro  tannel.     Thione*^ 
IcTol,  it  is  hoped,  will  carr;  them  below  the  barren  belt  which  has  oantinued  from  th^ 
Q40-foot  or  lost  ore-prod ociDg^level.    They  hoisted  duriDgthe  post  yBar  for  the  Belcher 
mine,  50,137  tODS  ore.    Tbe  machinery  of  the  mine,  both  pampiug  and  hoisting,  ia  ttl 
in  good  working  oonditiun. 
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Iteport  of  Hie  Virginia  Conwlidated  Mining  Company  for  the  year  ending 

December  31, 1874. 

Mr.  James  O.  Fair,  the  saperiDtendent,  reporto  as  follows : 

Doriofr  the  past  year  91,167^3^  tons'  of  ore  have  been  extracted  from  the  several 
levels  of  the  mine,  and  ^,7834iSi  tons  rednoed,  prodncine  in  bnllion  |4,979, 182.07. 
There  are  now  in  the  ore-house  and  at  the  mills  2,77&iMf  tons,  valned  by  assav  at 
$222,02-^30. 

Within  the  past  year  the  main  shaft  has  been  extended  to  the  1,500-foot  level.  This 
level  is  now  partially  explored  by  cross-cuts  extending  into  the  ore-body  in  four  differ- 
ent places,  each  100  feet  apart.  The  most  southerly  of  these  cross-cuts  shows  a  width 
of  ore  of  152  feet.  The  remaining  cross-cuts  Have  not  yet  crossed  the  ore-body ;  all  hav- 
ing i>enetrated  it  over  100  feet  and  one  over  300  feet«  The  quality  of  the  ore  is  of  very 
liigh  grade,  and  far  excels  in  value  any  ever  removed  from  the  Comstock.  The  quan- 
tity now  exposed  to  view  is  almost  fabulous. 

On  the  1,550-foot  level  a  dril^  has  been  run  the  whole  length  of  the  mine,  the  north- 
em  400  feet  of  which  passes  through  ore  assaying  from  $200  to  $800  per  ton.  Two  cross- 
cots  have  been  run  on  this  level,  one  to  the  east  and  one  to  the  west,  disclosing  a  widUi 
of  ore  of  over  100  feet,  and  neither  east  nor  west  wall  has  yet  been  reached. 

Below  this  1,550-foot  level  a  double  winze  has  been  sunk  110  feet,  passing  through 
rich  ore,  and  the  bottom  of  the  winze  is  now  iii  ore  of  equal  value  to  any  yet  found. 

The  greatest  quantity  of  ore  extracted  has  been  taken  from  the  1,200, 1,300,  and  1,400 
foot  levels.  Large  reserves  of  ore  yet  remain  on  these  levels,  the  northern  extent 
having  not  yet  been  reached  in  any  of  them. 

The  production  of  ore  and  bnllion  of  the  mine  could  have  been  doubled  during  the 
last  four  months  had  we  had  sufficient  milling  facilities.  This  difficulty  is  now  obvi- 
ated, as  the  new  miU  at  the  shaft  of  the  mine  will  be  in  running  order  within  five 
days,  and  can  crush  260  tons  daily. 

The  quality  and  quantity  of  ore  developed  in  the  mine  the  past  year  far  exceed  in 
value  those  of  any  mine  which  has  ever  come  under  my  knowledge  or  observation.  The 
main  shaft  has  three  hoisting-compartments,  with  three  cages  in  each,  capable  of  hoist- 
ing 1,400  tons  daily.  The  hoisting-engines  are  all  in  go^  condition.  The  Qould  & 
Carry  shaft  can  be  used  to  hoist  100  tons  daily,  it  desired. 

A  new  shaft  of  three  compartments  is  being  sunk  1,040  feet  east  of  the  present  one. 
This  shaft  wiU  be  available  for  hoisting  and  ventilatian  within  a  year.  It  is  now  82 
feet  deep. 

Tl|e  stock  of  timbers  and  material  at  the  mine  is  very  large,  as  shown  by  the  tabular 
statement  accompanying. 

The  laige  and  capacious  assay  department  of  the  mine  has  proved  a  source  of  econ- 
omy and  convenience,  and  is  capable  of  melting,  barring,  and  assaying  $100,000  bullion 
daily. 

The  secretary  reports  the  receipts  and  disbarsexnents  as  follows : 

KEGEIPTS. 

Bank  of  California : 
Balance  due  last  meeting,  since  paid $150, 050  95 

J.  C.  Flood,  treasurer : 
Balance  due  last  meeting,  since  paid 125,000  00 

J.  G.  Fair,  superintendent : 
Balance  due  last  meeting,  since  paid. 126,209  13 

Gash  on  hand : 

^alance  last  meeting 38  76 

Back  assessments 1, 261  25 

«m 72  00 

fullion-samples 1,969  76 

«Ulion.... 4,979,182  07 

Ck>mpan  j's  stock : 
Bdng  proceeds  sale  70  shares  stock  belonging  to  company  6, 978  13 

6, 390, 762  07 
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BISBUBSEMBNTS. 

Wood  and  timber $53,398&? 

Lumber 124,097  4^ 

Eepairs 4,6991tf 

Hauling W5  10 

Freight 19,382  47 

Surveying 1, 285  00 

Assaying • ••  3,295  56 

Books  and  stationery 310  K 

Legal  expense 5, 976  50 

Water 5,660  00 

Eeal  estate 9,089  00 

Contribution 205  00 

Hoisting 4,016  94 

Construction 49, 536  17 

Taxes 34,869  43 

Insurance 2, 473  00 

Eeduction 1,236,73619 

Interest  and  exchange 3, 762  63 

Bullion  freight 9,677  60 

Bullion  reclamation 26  79 

Dividend  No.  1 323,790  00 

Dividend  No.  2 323,790  00 

Dividend  No.  3 323,790  00 

Dividend  No.  4 324,000  00 

Dividend  No.  6 324.000  00 

Dividend  No.  6 323,998  60 

Dividend  No.  7 323,998  60 

Dividend  No.  8 323,998  60 

Dividend  No.  9 323,998  50 

Sutro  committee  . : 11, 988  00 

C.  &  C.  joint  shaft 8,240  02 

Bullion  discount 135,790Oi;X 

Advertising Wl  25 

Supplies....: 84,223  0'J 

Salaries  and  wages 573, 404  15 

Expen 80   5, 132  59 

Bank  of  California,  balance  duo 82, 450  43 

James  G.  Fair,  superintendent,  balance  due 4, 655  80 

Total 5,300,762  07 

LANDER  COUNTY. 

In  Eccse  River  district,  the  Manhattan  Silver-Mining  Company  ot^^ 
vada  has  again  done  the  principal  work  during  the  year.    The  company 
has  by  degrees  secured  such  a  position  in  this  district  that  it  will  prob- 
ably always  maintain  a  more  or  less  pronounced  monopoly  for  th© 
purchase  and  working  of  all  ores  outside  of  those  secured  from  itso^n 
mines.    The  year  has  been  a  prosperous  one  for  the  company,  as  the 
annexed  statement  will  show.    In  the  management  of  the  company  ft 
change  has  taken  place,  the  majority  of  the  stock  having  been  trans- 
ferred in  the  summer  to  San  Francisco  ownership.    At  the  mill  in  Aafr 
tin  many  experiments  have  been  made  by  Mr.  A.  Trippel,  M.  E.,  to 
whom  I  am  indebted  for  most  of  the  data  given  below. 
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iDg  is  an  extract  from  the  financial  report  of  the  snperin- 
tho  year  1874 : 


Quantity  of 

ore 

worked. 


To:i8. 

8^24 
1.455 
2,252 

798 
1,187 


Lb$. 
754 

1123 
TJ6 
511 
958 


Total  Talae 
extracted. 


$179. 693  36 
259,305  63 
326, 052  20 
142,437  95 


HiUlng 
expenao. 


127,035  00 
47, 177  76 
73,759  34 
26,138  98 


lOaing 
•zpenao. 


1138,635  21 
97, 573  13 
81. 190  39 
95,417  38 


Total 
expeoaa. 


|155»661  11 
144, 749  89 
154,949  63 
131,556  36 


Cew  York,  reclamation,  taxea,  inanrance,  intereat,  loasca  by  flood,  fire, 
cttilver 


it 


ITet 
prooeedii 


134, 034  SB 

1K5S5  74 

171, 103  87 

90,870  80 

34,198  85 


354,693  30 


108^949  03 


945^750  87 


ring  are  the  mill  statistics  of  the  Manhattan  Company  for 
it  months  of  the  year : 


Alill  8iatistic8,  Manhattan  MiU,  January  to  September,  1874. 
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Mill  8tati8tic8f  jfanhattan  MUl,  1874 — expense  per  ton  of  ore* 
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SO  4S 

30  56 

31  46 

mhattan  Mill,  a  new  battery  with  20  heavy  stamps  was  fin- 
nary,  and  has  been  working  since.  As  many  expected,  the 
^ht  of  the  stamps  did  not  increase  materially  the  qnantity 
3d.  The  present  stamps  weigh  933  pounds ;  they  make  about 
9  inches  per  minute.  The  average  amount  of  pulp  pro* 
h  passes  a  battery-screen  with  1,600  meshes  to  the  square 
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inch)  from  ore  prepared  by  a  Blake's  crasher  is  aboat  2«000  ponods, 
100  pounds  per  head  of  stamp,  per  hoar,  not  counting  stoppings.  C 
siderable  improvements  were  made,  the  object  of  which  was  the  stai 
ing  of  small,  extra  lots  of  ore  separately,  and  the  feeding  of  each  k 
of  ore,  by  means  of  Standish  feeders  and  proper  conveyers,  in  the  desi 
proportion  into  the  common  elevator.  From  this  it  is  again  delive 
into  a  screen,  and  after  being  mixed  automatically  with  salt,  into 
Btetefeldt  f  ornace.  The  latter  has  been  considerably  heightened  dnr 
the  year,  and  thereby  mach  improved.  Up  to  the  1st  September,  4,^ 
tons,  averaging  $209  in  assay-value,  were  produced  and  treated  in 
mill. 

During  the  first  five  months  of  the  year  the  experiments  commen< 
in  1873,  and  having  in  view  the  discovery  of  a  more  economical  a 
efBcient  method  of  treating  the  Lander  Hill  ores,  were  continued,  a 
developed  the  fact  that  the  present  amalgamation  can  be  supersec 
with  considerable  advantage  by  the  humid  extraction  by  means 
hyposulphite  of  soda.  It  was  intended  to  continue  these  exx>erime] 
by  verifying  their  results  on  a  more  practic^il  scale,  but  the  transfer 
the  property  to  a  new  organization  prevented  temporarily  the  executi 
of  this  project.  However,  the  all-important  question,  how  to  make  t 
leaner  ores  available  and  profitable,  has  to  Oe  solved  sooner  or  lat 
With  the  present  metallurgical  treatment,  and  the  high  cost  of  mini 
which  is  unavoidable  with  narrow  though  rich  ledges  in  hard  rock,  ot 
the  richer  portion  of  the  ledge  can  be  wprked ;  ores  of  less  than  I 
assay-value  are  hardly  profitable,  those  below  $60  occasion  an  absolc 
loss.  Yet  the  many  mines  in  the  possession  of  this  company  could  t 
doubtedly  produce  an  immense  quantity  of  lower-grade  ores  whi( 
under  more  favorable  circumstances,  ought  to  give  satisfactory  pn^ 

It  was  considered  that  a  concentration  of  the  leaner  ores,  which  woo 
insure  a  product  of  $300  to  $400  value  per  ton,  would  be  of  great  adva 
tage,  provided  that  this  operation  should  prove  to  be  metallurgical 
practicable — i.  6.,  should  not  entail  too  great  a  loss  of  valuable  miner 
On  account  of  the  scarcity  of  water,  it  was  resolved  to  test  the  systc 
of  dry^separation,  with  Krom's  separators;  and  for  that  purpose  5  to 
of  poor  ores  from  three  of  the  principal  mines  were  concentrated 
Star  City  on  this  machine,  with  a  fair  result.  Including  the  value  of  tl 
dust,  (all  passing  a  10,000-mesh  screen,)  83.7  per*cent.  of  the  assay- vali 
of  tbe  ore  was  obtained.  Considering  all  the  circumstances,  this  rest 
was  held  to  be  satisfactory,  and  it  encouraged  the  hope  that  with  mo 
suitable  arrangements  a  better  result  may  be  obtained.  At  the  end 
the  year  it  was  decided  to  put  up  dressing-works,  with  a  daily  capaci 
of  50  tons.  The  consequences  of  tbe  introduction  of  concentration 
many  districts  of  Nevada  must  appear  of  great  importance,  since  it  w 
open  and  render  profitable  many  mines  now  idle. 

The  development  of  the  mines  of  the  Manhattan  Company  has  bei 
considerable.  Two  shafts  have  been  deepened,  one  to  over  700  fe( 
Hoisting- works  and  underground  pumps  have  been  put  in  place,  t1 
latter  giving  entire  satisfaction ;  and  a  large  number  of  feet  of  lev< 
and  crosscuts  has  been  driven.  It  is  a  peculiar  feature  of  the  Land 
Hill  ores  that  tbey  do  not  contain  a  trace  of  gold,  while  on  Union  Hi 
south  of  Austin,  several  localities  produce  auriferous  ores.  At  presc 
none  of  tbese  mines  are  worked.  Another  distinctly  8ei)arate  systi 
of  veins  in  Austin  carries  pyritous  ore  and  galena,  which,  when  dressi 
forms  a  rich  and  valuable  smelting-material.  An  attempt  is  now  bei 
made  to  work  one  of  these  veins. 

There  were  several  accidents  in  the  district,  some  by  explosions 
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iant  powder,  some  by  falling  in  the  shafts,  and  one  in  the  mill.  Alto- 
ether  four  lives  were  lost.  In  the  summer  a  cloud-burst  broke  over 
letown,  and  did  great  damage  all  around.  The  Manhattan  Mill  itself 
as  almost  filled  with  sand,  and  had  a  narrow  escape  from  total 
estmction. 

The  following  is  a  memorandum  kindly  furnished  me  by  Mr.  Trippel, 
nd  giving  the  results  of  an  examination  of  the  products  from  Erom^s 
refising- machinery,  the  ore  being  from  the  South  America,  one  of  the 
IsDhattan  Company's  mines. 

Of  the  crushed,  original  ore,  as  per  sample  sent,  there  were  treated  89 
Kxmds.    From  this  were  produced : 

Per  cont.       Ponnds. 

Joncentrations 19 .2  17 

Rnedust l 6.2  6 

raflings,  (two  kinds) , 75.6  67 

Total 100.0  89 

As  stated,  there  were  two  kinds  of  tailings,  of  which  one  was  desi|^- 
3ated  as  containing  ''  particles  of  ore."  Th^  quantity  of  this  kind  is 
^id  to  be  so  small  that  by  adding  it  to  the  other  and  larger  part  it 
>70Qld  not  modify  materially  the  assay-value  of  the  main  portion.  The 
^bsequent  assays  showed  as  follows : 

Original  ore,  (value  per  ton) $108  37 

^Dcentration,  (value  per  ton) 416  26 

Dust 92  67 

Failings,  (with  ore  attached) 43  19 

Tailings 30  62 

In  other  words : 

^aloe  in  89  pounds  of  ore $4  82 

Of  which  was  produced — 

In  concentrations $3  54 

todnst 23 

^  •  $3  77 

w  tailings 1  05 

4  82 

Per  cont. 

^odnced  in  value  in  concentration  and  dust 78.2 

Produced  in  value  in  tailings 21.8 

100.0 

In  this  case,  one-fourth  (24.4  per  cent.)  of  the  original  ore  would  have 
0  be  treated  further  to  extract  the  silver. 
The  following  statement  will  show  the  comparative  economical  results: 

At  present : 

tons  of  ore  (at  $  108.37)  yield,  at  90  per  cent $390  13 

for  treatment,  ($28) 112  00 


Net  result.... 278  13 
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Erom's  dressing : 

4  tons  of  ore,  ($108^7,)  at  78.2  per  cent,  yield $338  98 

Less  dressing  expenses $10  00 

Treating  one  ton 28  00 

5  per  cent,  loss  in  treating  1  ton 20  80 

68  80 

$280  18 

Balance  in  tsLVOv  of  concentration 2  05 

or  about  51  cents  i)er  ton  of  ore,  which  does  not  indicate,  therefore, 
ai\}'  great  economy  as  compared  with  the  present  treatment. 

In  examining  the  appearance  of  the  tailings,  it  was  easy  to  obserre 
that  their  size  was  too  coarse  to  allow  a  more  perfect  detachment  of  the 
mineral  from  the  rock.  To  prove  this  assertion,  Mr.  Tripi)el  made  two 
assays,  one  of  the  finer  poition  of  these  same  tailings,  which  was,  how- 
ever, still  tolerably  coarse,  showing  ailready  a  reduction  from  $30.60  ta^ 
$22,  and  the  other  of  the  result  of  the  following  experiment :  Xhfj 
same  tailings  (the  whole  avenige)  were  reduced  to  a  coarse  sand,  fail 
washed  in  a  crude  way  by  hand.  A  concentrate  was  thus  prodooedj 
which  assayed  $83  per  ton,  and  final  tailings  assaying  $14.92  per  too. 

Now,  there  can  be  no  reasonable  doubt  in  the  mind  of  any  one 
quainted  with  the  dressing  of  ores  in  general,  that  Mr.  Krom,  by  usii 
his  system,  or  by  au}^  other  suitable  system  known,  and  applied  pi 
ought  to  have,  and  could  have,  produced  not  only  the  same  bat  eveii 
better  result,  f.  «.,  poorer  tailings  than  those  obtained  by  hand-washii 
especially  as  the  tailings,  on  examination,  showed  no  material  quaDtftfj 
of  chlorides. 

The  following  represents  the  economical  results,  on  the  basis  of 
taijiugs,  which  were  produced  by  Mr.  Trippel  by  a  further  washing, 
yielding  $14.02  per  ton. 

After  the  additional  washing,  the  weight  and  values  produced  fM] 
89  pounds  of  ore  are  represented  by  the  following  figures : 


Poands. 

Concentration 19.5 

Dust 6.0 

Tailings 64.5 

89.0 


Pertoii 

$4  09    $n 

0  23  » 

0  50         11 


4  82       106 


Each  ton  of  ore  yields,  therefore,  in  dust  and  concentration,  $97J 
or  89  per  ceut.  in  value  ;  in  lost  waste,  $11.10,  or  11  per  cent,  in 
In  weight  one  ton  is  produced  from  four,  and  has  to  be  subseqni 
treated.    The  foUowiug  comparison  with  the  present  system  may 
fore  be  made: 

At  present : 

4  tons  of  ore,  (at  $108.37,)  at  90  per  cent.,  yield $39ft ' 

Less  expenses,  ($28) lUj 

Net  return '. 278 


W 
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Krom's  dressing : 

4  tons  ore,  ($108.37,)  at  89  per  ceot,  yield $385  76 

Less  expenses  for  dressiDg $10  00 

Treating  oue  ton 28  00 

Loss  in  amalgamation^  10  per  cent,  of  $416.26 41  62 

79  62 

Leaves 306  14 

The  jiet  result  after  dressing $306  14 

Ket  result  at  present 278  13 

Balance  in  favor  of  dressing .* 28  01 

Which  would  be  $7  gain  for  each  tou  of  raw  ore. 

As  remarked  before,  it  is  easy  to  obtain  tailings  as  low  as  $14.92 ;  but, 
with  due  diligence  and  care,  they  ought  to  be  below  $10,  provided  that  no 
Ihiely-divlded  chlorides  are  present  in  the  ore.  Every  dollar  less  in  the 
talings  will  increase  the  gain  from  dressing  the  ore,  and  if  the  tailings 
cany  even  no  less  than  $10^  the  net  gain  per  ton  of  raw  ore  would  be 
dose  to  $11. 

A  difference  of  only  $7  per  ton  in  the  two  methods  of  working  the 
OKs  is  a  very  desirable  and  substantial  gain  in  itself;  but  coupled  with 
tlie  consideration  that  by  adopting  this  method  the  consumption  of  fuel 
will  be  diminished  fully  two-thirds  in  comparison  with  the  treatment 
of  mudressed  ore,  and  that  thereby  the  supply  of  fuel  will  be  secnred 
for  a  longer  period  at  present  rates,  it  becomes  of  the  greatest  impor- 
taooe. 

The  most  substantial  benefit,  however,  derived  from  ore-dressing,  be 
it  by  Krom's  or  any  other  method,  is  the  availability  of  ores  for 
profitable  treatment,  which  now  must  remain  untouched.  The  truth  of 
this  assertion  is  too  manifest  and  too  well  proved  to  need  any  argument. 
The  system  of  dressing  is  old — very  old ;  but  lately  the  old-fashioned 
tontine  work  has  had  to  give  way  to  a  thorough  scientific,  systematized 
Work  with  improved  apparatus,  which  ha.s  saved  numerous  mines,  and 
is  coming  by  degrees  to  be  better  understood,  even  in  this  country.  Mr. 
iHppel  says :  *^  I  do  not  claim  to  be  particularly  and  unconditionally 
impressed  with  the  advantages  of  Erom's  dry -dressing,  but  under  the 
local  circumstances  in  most  parts  of  Nevada,  it  is,  in  my  opinion,  either 
the  only  system  practicable,  or  at  least  offers  the  most  advantages." 

The  following  supplement  to  the  foregoing  memorandu^n  has  also 
been  furnished  me  by  the  kinduess  of  Mr.  TrippeL  The  concentrated 
ore  was  analyzed^  and  showed : 

Per  cent. 

Wilnble  matter,  rock 26.92 

Bolpbor 23.13 

Anenic 9.28 

Antimony 8.63 

lion 18.12 

Manganese 11.10 

Copper 2.16 

Lead 2.75 

aivcr 1.43 

103.72 

(Tbe  surplus  is  owing  to  the  want  of  proper  apparatus  to  make  a  per- 
fect analysis.) 
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With  this  ore  experiments  were  made  as  to  the  best  method  of  iiirthi 
treatment.  One  hundred  parts  were  roasted  sufficiently  to  expel  mos 
but  not  all,  of  the  sulphur.  There  remained,  after  roasting^  83.7  parti 
and  1C.3  parts  were  therefore  lost.  The  roasted  ore  was  then  smelte 
without  any  flux,  and  a  regulus  (matte)  resulted  weighing  21.9  part 
This  being  the  result  of  100  parts  concentrated  ore,  which  assayed  b 
fore  $41G.15  per  ton,  the  value  of  the  regulus  ought  to  have  been  foan 
to  be  $1,900  per  ton  (21.9  :  100  : :  416.15  : 1,900.)  The  actual  result  wa 
$1,877.93,  showing  a  loss  of  $22.07.  Beferred  to  the  ton  of  nnroastec 
ore,  this  loss  would  be  as  follows :  • 

The  assay  of  concentrated  ore  was $416  15 

Of  which  was  produced  in  the  regulus 411  06 


Loss 


5 


Or  1.22  per  cent,  of  the  value  of  the  ore. 

This  shows  that  smelting  is  the  cheapest  method  of  treating  the  oTOi 
The  expenses  of  smelting  are  not  higher  than  those  of  amalgamation. 
The  expenses  of  freighting  the  regulus  to  New  York,  assuming  it  to  be 
worth  |2,000  per  ton,  are  not  much  higher  than  the  express^iharges  of 
the  same  value  in  bars ;  and  the  loss  in  smelting  is  at  the  outside  only 
one-flfth  of  that  set  down  in  this  report  for  amalgamation.  The  loss, 
now  calculated,  is  $5.09 ;  but  taking  it  at  $8,  it  compares  well  with  Uie 
loss  of  $41.62,  given  above. 

Another  experiment  with  100  parts  of  concentrated  ore  was  made  b; 
roasting  the  ore  first  by  itself  and  subsequently  with  an  addition  of  salt, 
and  amalgamating.  So  far  no  satisfactory  result  has  been  reached. 
The  losses  were  by  far  too  high,  and  unless  repetitions  give  better 
results,  it  would  be  unwise  to  think  of  treating  the  ore  by  itself  by 
ainolgamatiou. 

Tbe  New  Pacific  Mining  Company  has  worked  with  a  small  force 
during  the  year,  but  most  of  the  work  m  the  mine  was  done  by  trib- 
uters.  The  following  account,  given  by  the  chairman  of  the  annaal 
meeting,  held  on  October  17,  in  London,  will  plainly  show  the  state  of 
a.fiairs.    This  gentleman  had  visited  the  mine  late  in  the  summer: 

Althongb  there  were  several  points  being  worked,  there  were  only  eleven  men  ti 
work,  the  average  being  eighteen  or  twenty,  and  of  the  eleven  men  only  four  were  paid 
by  the  company,  the  other  seven  being  tribnters.  The  arrangement  with  the  triboten 
was  that  they  (as  a  body)  should  have  50  per  cent,  of  the  not  yield  of  the  ore.  Thii 
system  had  been  successfully  worked  at  Austin  by  Mr.  Pringle.  The  book-keeper  tt 
Austin  had  given  him  an  estimate,  showing  that  by  this  system  the  tributers  had  done 
for  nothing,  in  *the  hope  of  finding  something  to  repay  them  for  their  trouble,  what 
would  have  cost  the  company  $18,000  if  they  had  done  the  work.  The  tributers  evinoed 
faith  in  the  mine  by  continuing  to  work  on  day  after  day,  and  month  after  month, and 
had  as  yet  got  but  very  little.  He  had  seen  some  of  them  who  hiid  worked  for  monthSi 
and  all  they  had  got  had  been  a  few  bags  of  ore,  but  they  were'  content  to  work  on  if 
they  only  got  the  bare  necessaries  of  life,  trusting  entirely  to  making  a  strike.  He 
had  found  that  they  were  burning  one  cord  of  wood  per  day,  at  a  cost  of  $12,  and  the 
quantity  of  water  being  pumped  was  7,400  gallons ;  but  the  machinery  was  very  moch 
strained  to  do  this,  and  it  would  be  quite  inadequate  to  sink  any  deeper.  Thegrosi 
weight  of  ore  raised  during  the  year  was  129,561  pounds,  and  the  value  of  the  ore  was 
$12,290.  Against  this,  the  cost  of  reducing  amounted  to  $2,009,  the  discount  on  the 
bullion  to  ^41,  and  $4,790  to  the  tribnters,  leaving  $4,684  as  this  company ^h  share  of 
thu  |)rofit!s  or  £926.  Since  then,  a  statement  of  the  last  quantity  of  ore  sold  had  been 
received,  which  was  for  the  week  previous  to  the  2l8t  November,  showing  that  six  toW 
uf  ore  had  been  worked,'producing  1,660  pounds  of  first-class  ore,  value,  $:35l).44  pel 
ton  ;  11,350  pounds  of  second-class  ore,  value,  $98.95  per  ton,  and  four  tons  on  hand  no 
yet  assorted.  The  cost  of  the  mine  was  $1,500  per  month,  or  a  loss  of  nearly  $1,000  i 
month.  There  had  since  been  no  material  alteration  in  the  mine,  and  therefore  th 
estimated  loss  per  mouth  of  nearly  $1,000  must  bo  looked  forward  to,  unless  the  grad 
of  the  ore  improved  or  a  richer  ledge  was  obtained. 


CX)NDItION  OF  THE  MEffING  INDUSTRY — ^NEVADA.  239 

II  for  more  working-capital  was  made  at  the  same  meeting.  Mr. 
^ringle,  the  superintendent,  writes  to  me  that  during  1875  he 
I  to  work  the  mine  far  more  energetically  than  in  1874.  • 
8ian  district  As  located  in  Kingston  Canon,  aboat  twenty  miles 
ist  of  Aastin.  Its  entrance  is  from  Smoky  Valley,  and  at  its 
part  of  Banker  Hill  Mountain  divides  it  from  Big  Greek  Canon, 
opens  into  Eeese  Biver  Valley.  The  two  cafions  form  thus  a 
^ssing  the  Toyabe  range  from  east  to  west.  The  country-rocks  in 
itrict  are  almost  exclusively  metamorphio  slates,  limestone,  and 
id  there  some  granitic  masses.  The  veins  are  all  between  slates 
aestone ;  they  carry  fahlores,  silver-glance,  stetefeldtite,  with  lit- 
-pyrites,  some  galena  and  zincblende,  and  gold.  Two  mines  have 
orked  somewhat,  both  of  which  are  located  on  the  southern  slope 
[)rincipal  peak  of  Banker  Hill,  at  an  altitude  of  nearly  9,000  feet, 
them,  the  Victoriue,  has  produced  several  hundred  tons  of  ore, 
averaged  in  a  lot  of  400  tons  $54.44  in  gold  and  silver,  and  in 
r  lot  of  800  tons  $64.80  in  gold  and  silver,  the  value  of  gold  being 
le-half  of  the  whole. 

less  than  four  amalgaraating-mills  have  been  built  in  this  canon, 
f  which  have  been  in  operation  since  several  years  ago.  The 
*  Hill  Mill  and  another,  the  name  of  which  has  escaped  me,  have 
stamps;  the  Sterling  Mill,  built  lower  down  in  the  caiion,  has 
nps,  and  is  a  first-class  mill,  with  a  magnificent  water-power, 
g-furnace,  and  a  number  of  outbuildings.  A.  fourth  mill  was 
1;  the  entrance  of  the  canon,  but  its  machinery  has  been  removed 
te  Pine. 

^ictorine  mine  shows  a  very  large  ledge,  and  the  ore  can  undoubt* 
^  produced  cheaply ;  but  the  present  developments  do  not  warrant 
nent  as  to  its  future.  The  milling  of  the  ores  of  the  vicinity  in 
mills  has  not  given  satisfaction,  and  could  not  well  do  so,  on 
t  of  the  want  of  a  treatment  consistent  with  the  character 
ore.  It  is  thought  that  these  mines  might  fully  supply  a  large 
It  the  process  employed  should  be  one  similar  to  the  Washoe 
I,  as  executed  in  Ely  district  by  the  Raymond  &  Ely  and  Meadow 
Companies. 

rass  Valley^  forty  miles  northeast  of  Austin,  there  are  some  min- 
posits,  which  will  sooner  or  later  attract  more  attention  than 
ore.  The  country-rock  here  is  quartzite,  shale,  and  limestone, 
e  ore-deposits  either  occur  on  the  contact  between  the  quartzite 
e  limestone  and  shale,  or  very  near  it  in  the  latter  rocks.  There 
>  distinct  classes  of  deposits,  the  one  carrying  in  a  quartzgangue 
livided  spotsof  silver-glance,  stetefeldtite,  ruby  silver,  fahlore,  &c., 
B  other  containing  in  the  same  gangue,  but  in  larger  veins,  often 
.2  feet  thick,  the  '^  base  ores,''  such  as  iron-pyrites,  galena,  zinc- 
,  and  copper  pyrites.  Some  shafts,  the  deepest  of  which  is  only 
,  have  been  sunk  on  these  ledges,  but  nothing  has  as  yet  been 
)  prepare  for  stopes  or  to  beneficiate  the  ore.  With  a  view  to 
;ter  task,  however,  some  experiments  have  been  made  by  Mr. 
[  at  Austin,  who  has  furnished  me  with  the  following  memoran- 
f  the  result.  The  object  was  to  see  whether  the  ores  could  be 
bly  concentrated,  in  order,  if  this  sbpuld  prove  possible,  to  amal- 
i  or  leach  the  one  class  and  to  smelt  the  other,  or  perhaps  both. 

Concentration  of  Mr.  FrosVs  ore* 

value  of  crude  ore $620  45 

itrations  per  ton 1,248  80 
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Chloride  of  silver  obtained  by  leaching,  per  ton  of  ore $18 

First  tailings,  assay-valne  per  ton 221 

ConcentrationB  obtained  fh>m  first  tailings,  per  ton 1, 028 

10.29  onnces  of  raw  ore  were  taken,  and  calcniations  based  on 
result  for  10.29  tons.    The  sample  produced : 

(1.)  3.88  ounces  concentrations — value  of  3.88  tons 4, 845, 

(2.)  chlorides,  by  leaching — ^from  10.29  tons....        193 

(3.)  0.35  onnces  second  concentration — rvalue  of  0.35  ton. . . .        360  XI 

4.23  ounces  produced 5^380  90 

Assay -value  of  crude  ore,  10.29  tons 0,383  91 

Of  w  h  i ch  was  produced 5, 398  90 

Andlost 985  01 

Of  the  total  value^  84^  per  cent,  was  produced.    ' 
The  rewashed  tailings  would  represent  6.06  tons,  and  the  ton  of  tail- 
ings contained,  therefore,  $162.50. 

• 
Tests  made  toith  Mr.  Williamson^s  are. 

This  ore  is  a  mixture  of  sulphurets  of  copper,  iron,  zinc,  and  lead,  witb 
quartz.  Some  of  the  sulphurets  are  decomposed,  and  the  ore,  in  pait0f 
has  an  ochrcous  appearance. 

Four  samples  were  tested,  Nos.  1  and  2  containing  principally  a  leadl* 
zinc  sulphide,  and  Nos.  3  and  4  consisting  mainly  of  copper  and  iioU 
pyrites  in  quartz. 

No.  1.  No.  2.  No.  3.  No.  4- 

}-ounce  assays  for  lead 7^%       15y^  %      ^%  7  % 

Assays  of  silver,  per  ton  of  the 

bullion $125.68    $122.51    $342.43    $131.93 

The  silver  in  bullion  would  rep- 
resent, per  ton  of  raw  ore . . .        $9. 43      $18. 85      $15.  71        $9. 43 

iEach  ton  of  bullion  would  require 

of  raw  ore,  tons 13^^        6J  21,^^  UiV 

A  copper  assay  was  made  for  No.  4.    Result,  13  per  cent,  copper. 
The  raw  ore  was  then  dressed  or  washed  by  hand.    The  results  wero 
for  silver : 

No.  1.  No.  2.  No.  3.  No.  4. 

$15.70  $128.00  $62.00  $69.00 

Battle  Mountain  district — The  mining-camp  called  Galena  is  situated 
about  fourteen  miles  due  south  from  Battle  Mountain,  a  station  ontbd 
Central  Pacific  Railroad,  in  an  east-west  canon  in  the  Battle  Mountaio 
range.  Its  easy  accessibility  by  a  good  road  so  near  the  railroad  gives 
its  mineral  deposits  enhanced  value.  The  geological  formation  in  this 
district  is  mainly  a  succession  of  various  clay  and  chloritic  slateSi 
quartzites,  and  siliceous,  dark-gray  limestone,  the  general  trend  of  tto 
strata  being  north  and  south,  with  a  dip  to  the  west.  There  are  two 
principal  vein-zopes,  running  and  dipping  parallel  with  the  strati&ca* 
tion,  of  which  the  easterly  one  is  on  the  contact  between  limestooA 
and  quartzite,  and  the  westerly  one  in  quartzites,  alternating  with  the 
smaller  strata  of  slate.    A  third  lode  seems  to  branch  off  in  a  northwest 
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direction,  and  is  ruDniDg  between  quartzite  and  limestone.    The  mines 
\Q  Galena  which  have  been  most  developed  are  the  White  and  the  Shi- 
lob.     In  these,  two  shafts  have  been  sunk  to  a  depth  of  over  200  feet, 
showing  a  tolerable  regularity  of  the  ore-deposit,  which  has  a  steep  dip, 
first  to  the  east-,  but  in  depth  to  the  west,  and  is  from  6  to  12  feet  wide. 
The  mineral  in  these  mines  is  argentiferous  galena,  mixed  with  ruby 
nlver  and  fahlore.  The  galena  itself  carries,  in  pure  cubical  pieces,  over 
tlOO  in  silver  per  ton,  and  the  mixed  mineral,  without  gangue,  often  as 
much  as  $1,200.    The  owners  of  these  two  mines  have  also  purchased 
the  Macbeth  mine,  which  seems  to  be  either  a  branch  of  the  former  or  oa 
the  lodo  above  mentioned,  running  slightly  to  westward.     Both  shafts 
have  hoisting-works  and  pumps,  and  over  2,000  feet  of  levels  have  beea 
diiven.    At  the  time  of  Mr,  TrippePs  visit,  to  whom  I  am  indebted  for 
notes  on  this  district,  there  were  not  over  twenty  men  at  work,  pro- 
dacing  a  quantity  of  rich  smeltingores  for  shipping,  which  undoubt- 
^y  has  left  a  considerable  monthly  surplus  over  ^l  expenses.    The 
workings  were  prosecuted  within  200  feet  of  the  northern  boundary-line 
of  the  claim.    A  large  amount  of  third-class  ore  has  been  dumped  with 
the  rock,  and  the  accumulation  amounts  to  over  20,000  tons,  which  by 
coQceDtratiou  could  easily  be  made  profitable.    At  present  a  small  con- 
tnvaDce  called  concentrating-works  is  connecte<l  with  these  mines,  but 
AS  Mr.  Trippel  saw  it,  it  had  no  claim  to  be  called  so,  and  could  give  no 
satisfaction.    The  principal  claims  on  that  lode  and  branches  from  north, 
to  south  were  Alfred,  Enterprise,  Macbeth,  White,  Shiloh,  Avalanche, 
Veritas,  Champion,  and  others,  all  of  these  containing  argentiferous- 
lead  ores,  decomposed  down  to  the  water-level.    On  nearly  all  of  them 
some  work  has  been  done,  but  the  existence  of  water  at  a  depth  of  less 
than  100  feet  has  prevented  any  extensive  work,  the  capital  invested  in 
n^ost  of  these  mines  being  very  insignificant.    Further  south,  in  Copper 
CaiioD,  and  apparently  on  the  same  ore-zone,  several  claims  are  worked 
&r  copper.    An  English  company  is  in  possession  of  the  Superior  mine, 
^hich  produces  large  quantities  of  copperpyrites,  the  better  quality  of 
^hich  is  shipped  via  San  Francisco  to  Swansea,  while  the  leaner  ores 
await  the  period  of  concentration.    Aside  from  this  mine,  there  are  sev- 
^l  others  producing  copper-pyrites,  and  purple  copper-ore,  namely, 
^e  Philadelphia,  Trenton,  Virgin,  Josephine,  &c. 

The  eastern  ore-belt  is  represented  mainly  by  the  Trinity  and  Butte 
^ines,  the  first  of  which  has  been  worked  to  some  depth,  but  in  an  nn- 
systematical  manner.  It  produces  in  its  upper  parts  the  usual  products 
of  decomposed  sulphurets  of  lead,  and  in  depth,  galena.  The  following 
^ainas  are  on  this  line :  Cherokee,  Neptune,  Little  Giant,  Buena  Vista, 
^^d  others.  None  of  these  seem  to  have  been  worked  beyond  some 
prospect-work.  A  small  smelting-works  with  one  blast-furnace  and  an 
^algamation-mill  have  been  erected  in  the  lower  part  of  the  caiion,  of 
^hich  the  first  one  had  hardly  been  tried,  and  the  latter  taken  down 
J^r  some  unprofitable  work.  Nevertheless,  both  would  undoubtedly 
oe  in  operation  if  they  had  been  used  properly,  and  the  ore  been  concen- 
^f&ted  previous  to  bringing  it  to  the  works. 

The  mining-facilities  in  this  canon  are  excellent.    There  is  sufficient 

Wer  for  dressing-works,  and  the  proposed  railroad  between  Battle 

Moantain  and  Austin,  which  will  pass  the  entrance  of  the  caiion  within 

lets  than  a  mile,  will  increase  these  facilities  considerably. 

r       To  the  north  of  Galena  a  few  miles  distant,  numerous  irregular  pock- 

0tB  of  oxidized  copper-ores  (malachite,  azeorite,  and  red  oxide)  are  found 

iiDbedded  in  limestone.  They  were  worked  slightly  in  former  timcs^  bat 

were  not  found  to  be  profitable. 

B.  Ex.  177 16 
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EUBEKA  COUNTY. 

Id  Eureka  district^  the  Hichmond  Consolidated  CompaDy  baa  pasi 
through  a  very  prosperoas  year,  as  will  appear  from  the  following  extr 
from  the  official  report  of  the  directors  for  the  fiscal  year  1873-74. 
was  published  in  the  London  Mining  Journal  of  November  21, 1874 : 

The  company  have  contiDued  in  qniet  possession  of  the  mine  since  the  scttlemcDt 
the  lawsuits  with  the  Enreka  Company  in  Jnne,  1873,  and  have  been  enabled  dan 
this  period  to  carry  on  their  mining  operations  without  interruption ;  they  have  a 
obtained  United  States  patents  for  tboir  property,  thus  placing  tlieir  title  beyond  d 
pute.  It  will  be  in  the  recollection  of  the  shareholdoi's  that  Mr.  Probert  returned  fit 
Lis  first  visit  to  Eureka  in  December,  1873,  and  Mr.  Corrigan  in  January  foUowin 
and  that  on  January  27  Mr.  Probert  ^ve  to  a  meeting  of  shareholders  a  most  lucid  ai 
interesting  <e8cription  of  the  mine,  Doth  with  reference  to  its  then  present  positi 
and  probable  future  prospects,  and  made  numerous  suggestions  to  enable  the  compoi 
to  lessen  the  working  expenses,  and  obtain  a  larger  profit  from  each  ton  of  ore  raise 

The  directors,  having  determined  to  erect  refining-works,  prevailed  on  Mr.  Probe 
to  visit  some  of  the  smelting  and  refining  establishments  of  France  and  Germany, 
as  to  be  in  a  better  position  to  advise  with  them  as  to  the  description  most  suitable  i 
this  company.  Immediately  after  his  return,  the  directors  ordered  apparatus  for  refinii 
and  dcsilvcring,  similar  to  that  in  use  at  the  establishment  of  Messrs.  Luce,  Fils 
Rozan,  of  Marseilles,  where  it  has  been  in  successful  operation  for  some  time,  ai 
which  system  is  now  in  course  of  adoption  at  some  of  the  largest  est-ablishments  in  tl 
country.  Mr.  Probert  left  England  again  on  June  5  to  superintend  the  ereetion  m 
starting  of  these  works,  and  arrived  at  Eureka  on  June  2d.  As  Mr.  McGee,  the  la 
superintendent,  was  about  to  leave  the  service  of  the  company,  Mr.  Probert,  on  t 
urgent  request  of  his  fellow-directors,  undertook,  pending  the  appointment  of  anoth 
superintendent,  to  attend  personally  to  the  company's  affairs  at  Eureka.  The  direetc 
ace  now  in  negotiation  with  an  experienced  manager,  whose  services  they  expect 
secure  almost  immediately,  so  as  to  be  able  to  relieve  Mr.  Probert  of  this  part  of  1 
present  arduous  duties. 

The  expenditure  on  capital  account,  in  the  purchase  of  new  mines,  additional  bail 
ings  and  works,  defending  mine,  &;c.,  has  exceeded  the  amount  authorized  to  be  raid 
by  shares  by  £55,285 ;  from  this,  £7,995  was  written  off  last  year  out  of  revenue,  ai 
£12,000  this  year,  leaving  the  exjienditure  still  in  excess  £35,289.  The  directore  ba 
appropriated,  in  further  reduction  of  this  amount,  the  sum  received  for  promiam  < 
shares,  and  for  proceeds  of  shares  suiTendered  by  the  vendors,  amounting  in  the  wbc 
to  £11,900,  leaving  a  balance  to  the  debit  of  capital  of  £23,389.  The  net  revenue  i 
the  year  amounts  to  £86,591,  which,  with  a  balance  of  £19,667  brought  forward  fro 
last  year,  makes  a  total  of  £106,258.  Out  of  this  sum  the  directors  have  paid  dorii 
the  year  the  following  dividends:  Is.  6d.  per  share  on  October  13,  1873 =£19,91 
10«.— 5«.  on  January  10, 1874,  and  5«.  on  February  28,  1874  =  £26,904  18«. ;  5«.  on  M; 
15=  £13,458  4«. ;  5«.  on  August  14  =  £13,458  19«. ;  total,  27«.  6d.  per  share,  or  27ip 
cent,  per  annum,  amounting  to  £73,733  la.,  leaving  a  balance  of  £32,525  15«.  Id.  < 
this  balance,  the  directors  have  written  £5,000  on  "  defense  of  mine  account,"  m 
£7,000  oflf  '*  construction  account,"  and  they  propose  to  carry  to  reserve  the  »D 
of  £15,389  19«.,  which,  with  the  amount  of  £8,000  already  standing  to  the  crec 
of  that  account,  will  make  a  total  of  £23,389— a  sum  sufficient  to  meet  the  press 
overpaid  balance  on  capital  account,  or,  in  other  words,  to  provide  out  of  revenue  t 
whole  of  the  expenditure  on  capital  account  in  excess  of  the  amount  of  the  autfiohs 
share-capital,  and  to  carry  forward  a  balance  of  £5,135.  The  directors  recommtt 
that  a  dividend  of  59.  per  share  should  bo  forthwith  declared,  payable  on  December ' 

The  total  quantity  of  Richmond  ore  smelted  during  the  year  has  l>een  28,165  toi 
and  of  purchased  ore  1,997  tons,  together  30,162  tons,  producing  5,130  tons  of  be 
bullion,  of  the  estimated  value  of  $1,779,231,  (£355,846.)  The  total  value  of  the  bd 
bullion  (at  assay- value)  produced  in  the  year,  as  reported  weekly  by  cable,  amounts 
$1,765,000,  whereas  the  actual  value  amounted  to  $1,779,231,  being  $14,231  in  exoess 
the  amount  reported  by  cable.  In  consequence  of  the  unusually  severe  wintor,  and  t 
consequent  scarcity  of  charcoal,  all  the  furnaces  had  to  be  shut  down  on  Febroaiy ' 
Smelting  was  not  resumed  until  April  23,  when  one  furnace  was  started,  the  three  i 
being  in  blast  until  June.  In  July,  further  difiSculties  occurred  in  the  supply  of  ob. 
coal,  which  at  one  time  threatened  the  stoppage  of  all  the  furnaces,  but,  happily^ 
amicable  arrangement  was  made  with  the  charcoal-burners,  and  there  has  been  sii 
that  time  an  unlimited  supply. 

During  the  latter  part  of  Mr.  McGee's  management,  explorations  had  not  bi 
carried  on  to  any  extent.  On  Mr.  Probert's  arrival,  he  put  a  large  force  on  this  wi 
in  various  directions,  and  the  success  attending  his  efiorts  has  be«)n  beyond  expec 
tion.    The  latest  explorations  of  Mr.  McGee  hm  laid  bare  poor  irony  ore  for  a  foii( 
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of  80  feet  in  the  deepest  workings  of  the  Richmond  vein ;  bat  fortnnately,  in  working 

upward  and  sideways,  good  ore  in  large  masses  was  fonnd,  and  thus  what  was 

tuought  at  one  time  to  be  the  worst  point  in  the  mine  has  proved  to  be  one  of  the  best. 

Explorations  were  also  made  nnder  the  Lizette  tnunel,  where  splendid  ore  was  found, 

and  which  is  developing  rapidly.    Explorations  were  also  made  from  the  bottom  of 

the  McGee,  or  main  shaft,  at  a  depth  of  400  feet  belo\t  the  surface  of  the  ground,  and 

here  again  a  fine  lode  of  ore,  of  exceptionally  high  grade,  was  found.    The  extent  and 

valne  of  the  ore  opened  up  by  these  explorations  can  hardly  be  estimated  at  present, 

bat  they  are  of  the  utmost  importance  to  the  company,  and  the  value  of  the  mine  is 

very  greatly  increased  thereby,  the  ores  discovered  being  very  rich  carbonates. 

Some  inconvenience  and  loss  in  smelting  has  recently  taken  place  from  defects  in 
the  steam-engine.  The  mine  of  late  has  furnished  more  ore  than  could  be  smelted 
with  the  present  furnaces ;  on  August  31,  3,802  tons  had  been  accumulated  on  the 
damps  ready  for  smelting.  The  refining-works  will  not  be  ready  so  soon  as  was 
expected,  in  consequence  of  the  captain  of  the  vessel  which  was  chartered  for  the 
parpoee  declining  to  take  the  apparatus,  on  account  of  the  size  of  the  castings.  The 
first  portion  did  not  arrive  at  New  York  until  September  8.  In  order  to  avoid  further 
delay,  the  directors  have  arranged  to  send  the  remaining  portions  by  steamers,  as  the 
hoildings  are  in  readiness  for  the  machinery.  The  proposed  railway  to  Eureka  from 
Palisade  Station  (on  the  Central  Pacific  Railway)  is  reported  to  be  finished  for  a  dis- 
tance of  fifty  miles,  where  it  is  proposed  to  stop  for  the  winter,  thus  leaving  only  a 
length  of  about  thirty  miles  to  be  completed. 

The  refining  and  desilverization  process  above  referred  to  i^  a  modifi- 
cation of  the  Pattinson  process,  in  which  the  entire  work  of  removing 
the  intermediate  products  is  done  by  machinery,  and  the  stirring  by 
steam— a  very  great  improvement  on  the  old  process.  As  compared 
^th  the  desilverization  by  means  of  zinc,  there  is  this  disadvantage  in 
the  Pattinson  process,  that  by  its  use  the  contents  of  silver  in  the  lead- 
riches  cannot  be  brought  higher  than  from  2.5  to  3  per  cent.,  while,  by 
means  of  the  zinc-process,  the  lead  may  be  enriched  to  10  per  cent.,  and 
more.  Under  the  conditions  prevailing  at  Eureka,  this  may,  however, 
be  no  disadvantage,  since  a  large  percentage  of  litharge  may  be  wel- 
come for  the  purpose  of  adding  it  in  the  ore-smelting,  in  order  to  secure 
hi  the  charge  a  higher  percentage  of  lead  than  the  ores  themselves  fur- 
nish. Next  year,  I  hope  to  be  able  to  give  a  full  description  of  the  new 
process,  which  will  no  doubt  be  in  regular  running-order  in  the  course 
of  the  coming  summer. 

The  followii^  description  of  the  Bichmond  mine,  as  now  known  after 
the  explorations  and  developments  of  the  past,  and  the  accompanying ' 
^ormatioii  in  regard  to  the  operations  of  the  company  during  the 
^endar  year  1874,  I  owe  to  the  kindness  of  the  manager,  the  Eev. 
*dward  Probert : 

The  Bichmond  mine  is  sitoated  on  Ruby  Hill,  which  is  a  spnr  of  Prospect  Monntain, 
*pA  is  distant  fh>m  Enreka  about  three  miles.  The  vein  cropped  out  on  the  southwest 
"ue  of  the  bill,  and  it  has  been  followed  about  900  feet  on  the  dip,  to  the  northeast  or 
opposite  slope,  the  workings  passing  below  the  crest  of  the  hill  at  a  depth  of  300  feet 
J'thereaboot.  On  this  northeastern  slope  a  shaft  has  been  sunk,  (now  500  feet  deep,) 
jjwn  i?bich  two  drifts  have  been  run— one  leaving  the  shaft  at  a  depth  of  200  feet,  the 
Jw  at  400  feet,  each  being  about  250  feet  long — to  intersect  the  ore-body.  This  is 
^^OiA  to  preserve  nearly  the  same  course  and  dip  at  the  greatest  depth  attained  which 
^POMsssed  at  the  starting  point  on  the  other  side  of  the  hill.  It  has  been  technicaUy 
Jjiied  as  a  "  pipe- vein,"  but  it  is  in  reality  made  up  of  a  scries  of  bonanzas  of  an  ellip- 
Mdal  Bhai>e  placed  with  their  longer  axes  in  the  direction  of  the  dip.  One  of  these, 
^  third  from  the  cropping^s,  and  the  largest,  extends  downward  about  300  feet,  its 
§'^i^t  lateral  extension  being  about  250  &et,  and  its  maximum  thickness  (between 


*^. than  300  feet.  To  the  northwest  it  *•  feathers  out "  completely,  while  to  the  sonth- 
^^  it  is  limited  by  a  bar  of  red  oxide  of  iron,  behind  which  all  traces  of  the  lode  dis- 
^P^.  The  *'  country"  or  containing  rock  of  the  lode  is  metamorphic  limestone;  the 
^S^Qg-wall  is  very  irregular  and  much  shattered ;  the  foot-wall  is  more  regular  and 
?^^P^  sometimes  running  quite  flat  for  a  hundred  feet  or  so,  and  then  dipping  sud- 
^^7  for  70  or  80  feet  at  an  angle  of  75^  to  the  horizon.    The  ore  itself  consists  chiefly 


244      MINES   AND   MINING   WEST   OP   THE   ROCKY   MOUNTAl) 

of  an  argentiferooB  carbonate  of  lead,  vith  nodules  of  galena  interapened  t 
together  with  a  considerable  amount  of  decomposed  arsenical  pyrites,  wbic 
bearing.  I^rge  masses  of  oxide  of  iron  alternate  with  the  richer  Tein-mat< 
constitute  what  may  be  termed  the  *' cangue/'  which  imparts  to  the  ore  its 
ruginons  or  red-earthy  appearance.  This  oxide  of  iron,  which  amounts  to  i 
40  per  cent,  of  the  contents  of  the  vein,  is  itself  more  or  less  rich  in  gold  or  i 
forms,  with  the  other  materials,  an  excellent  fluxing  mixture.  Practically,  ii 
ore  has  no  *'  gangue,''  and  all  that  can  be  done  in  the  way  of  assorting  is 
some  of  the  poorest-looking  lumps  of  iron-stone  and  any  pieces  of  limestc 
may  have  fallen  in  from  the  hanging- wall.  The  carbonates  of  lead  vary  in  < 
dirty  white  to  yellow,  gray,  and  dull  earthy-red,  the  latter  being  due  to  an  t 
of  iron  oxides.  The  nodules  of  galena  represent,  no  doubt,  the  original  co: 
the  vein-material,  the  carbonates  being  evidently  the  results  of  decompositiu 
.nodules  of  galena  are  always  found  imbedded  in  the  carbonates  and  covei 
crust  of  sulphate  of  lead,  which  seems  to  be  the  intermediate  condition  of  tl 
Iwhile  undergoing  the  chemical  change  from  galena  or  sulphuret  of  lead  to  < 
Some  rarer  minerals  are  also  found  in  the  mine^  such  as  mimetite,  an  arsenia 
combined  with  a  chloride.  *  This  is  always  rich  in  gold.  Also,  there  are  often 
lining  the  drusy  cavities  of  the  harder  vein-matenals,  beautiful  crystals  of  i 
of  lead,  of  the  usual  tubular  form  and  orange  color.  The  mine  is  perfectly 
water,  and  at  the  present  depth  the  moisture  in  the  ore  is  not  greater  than 
the  upper  workings,  the  average  being  about  12  per  cent.  The  ore  being  fo] 
part  m  a  friable  condition,  is  easily  mined,  very  little  blasting  being  necessa: 

The  ore  is  admirably  adapted  for  smelting  in  the  blast-furnace,  requiring  ni 
fluxing  or  preparation  of  any  kind.    The  accompanying  analysis  was  made 
frimace-samples  for  the  month  of  August,  1873.    It  will  be  seen  that  the  pen 
peroxide  of  iron  is  very  high,  and  to  this  are  mainly  due  the  simplicity  aud 
the  smelting-operations. 

7he  loss  of  precious  metals  and  lead  during  the  years  1872  and  1873  excee< 
cent,  of  the  total  assay-value  of  the  ore.  This  year  the  loss  has  been  reduce< 
12  per  cent.,  mainly  through  the  introduction  of  a  flue,  through  which  the  e 
fnmace-gasses  pass  for  a  distance  of  800  feet  before  their  discharge  into  t 
nhere.  The  yield  from  the  first  %0  feet  of  this  flue  (the  portion  nearest  the 
is  between  six  and  eight  tons  daily  when  three  furnaces  are  running,  the  at 
of  the  deposit  removed  from  it  exceeding  that  of  the  ore  smelted  about  2( 
The  loss  in  smelting  lead-ores  in  blast-furnaces  is  always  high ;  but  the  lar^ 
of  arsenic  in  the  Richmond  ore  makes  the  loss  higher  than  the  average  for  < 
The  arsenic  volatilizes  at  a  low  temperature,  carrying  with  it  the  precious  n 
filling  the  atmosphere  with  a  garlicky  odor,  which  is  perceptible  at  a  distance 
miles. 

Oar  daily  consumption  of  charcoal  for  three  furnaces  is  about  4,500  buslu 
at  a  cost  of  30  cents  a  bushel,  amounts  to  the  large  sum  of  $40,000,  or  th 
monthly.  The  quantity  of  ore  smelted  daily  by  each  furnace  is  aboat  forty -1 
sometimes  rising  to  sixty  tons,  when  the  percentage  of  lead  in  the  ore  is  b 
average  percentage  of  lead  may  be  stated  at  23  per  cent. — ^25  to  30  per  cent 
tionoJ ;  but  with  these  latter  figures  the  smelting  is  more  expeditious  whil 
sumption  of  fuel  is  decreased. 

Analysis  of  furnace-sample  of  Richmond  ore  worlced  in  Angvu 
made  by  F.  Claudet,  London^  assayer  to  the  Banic  of  Unglaf 

Oxide  of  lead 26.57=24.65 

Oxide  of  copper .52 

Peroxide  of  iron 40.37 

Oxide  of  zinc 2.46 

Arsenic  acid 5.82=  3.79 

Antimony Traces. 

Sulphuric  acid 2.60=  1.04 

Chlorine Traces. 

Silica 7.08 

Alumina .77 

Lime 1.18 

Magnesia .50 

Water  and  carbonic  acid 12.60 

100.47 


t 
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Silver,  13  ounces  1  pennyweight  per  ton  of  20  hundred- weight  ;•  gold, 
19  pennyweights  14  grains  per  ton  of  20  hundred-weight. 

During  the  years  1873  and  1874,  58,037  tons  of  ore,  averaging  about 
-$50  per  ton  in  gold  and  silver  and  24  per  cent,  of  lead,  were  reduced  at 
the  Richmond  smelting-works. 

The  product  during  the  calendar  year  1874,  from  27,784  tons  of  ore, 
was  9,675,900  pounds  of  work-lead  =  4,787  ^§  tons. 

Oold  and  silver  contents,  (Mint  prices) $1, 263, 120  14 

Value  of  lead,  at  4  cents  per  pound 383,036  00 

Total 1,646,156  14 

The  flue  built  by  the  Bichmond  Company  for  the  purpose  of  catohing 
the  dust  mechanically  carried  off  by  the  blast,  and  for  condensing  fumes, 
which  is  mentioned  above,  is  a  very  substantial,  and  at  the  same  time  a 
very  convenient,  structure.  It  will  be  referred  to  again  in  another  part 
of  this  report,  under  "  metallurgy." 

Nearly  all  the  crude  lead  produced  by  the  Bichmond  Company  during 
the  year  has  been  subjected  in  loco  to  a  refining  or  calcining  process,  the 
object  being  twofold ;  first,  to  remove  such  impurities  (antimony,  arsenic, 
itnd  mechanically  admixed  speiss  and  .dross)  as  have  heretofore  given 
occasion  for  serious  reductions  in  the  price  paid  by  the  desilverizing- 
vorks ;  and  secondly,  to  obtiiin  for  addition  in  the  bla^t-furnaces  the 
lesalting  oxides,  which,  of  course,  contain  a  very  large  percentage  of 
•oxide  of  lead.  In  thus  raising  the  percentage  of  lead  in  the  blast- 
fiirnace  charges,  it  was  expected  that  the  loss  of  gold  and  silver  hereto- 
fore suflfered  in  the  speiss  (see  my  last  year's  report)  would  be  materially 
finished;  and  experience  has  corroborated  this  view.  While  the 
speiss  formerly  produced  contained  from  $16  to  $20,  and  even  $25,  of 
Aver  and  gold,  the  present  product  contains  rarely  more  than  $12  per 

tOD. 

The  operations  of  the  Eureka  Consolidated  Company  during  the 
period  from  December  1, 1873,  to  October  1, 1874,  are  described  in 
detail  in  the  following  extract  from  the  report  of  Mr.  W.  H.  Shaw,  the 
«operintendent  : 

On  aasnminij^  the  doties  of  snperiDtendent  here,  I  found  an  ore-body  on  the  foarth 
'|B^6l  aD<i  150  feet  west  from  Law  ton' shaft ;  also  a  body  of  ore  on  the  first  level  and  175 
^soDth  from  Windsail  shaft.    These  deposits  we  found  to  be  of  considerable  extent, 
ro"?^lung  a  supply  of  ore  for  several  months.    Being  thus  provided,  we  had  oppor- 
"^ities  for  running  prospect  drifts  and  winzes  in  other  directions  to  seek  for  a  supply 
T?^  OS  a  ^arantee  against  future  contingencies. 
^Q  will  hrst  mention  the  work  done  in  and  through  the  Lawton  shaft. 
On  the  first  level,  the  south  branch  of  tunnel  had  been  run  250  feet.    Starting  from 
™  point,  we  extended  the  tunnel  in  a  westerly  direction  100  feet  for  prospecting  pur- 
P<^  when,  finding  no  trace  of  ore  existing  here,  we  discontinued  further  operations. 
From  the  second  level,  at  a  point   commencing  100  feet  southeast  from  shaft,  we 
•drifted  150  feet,  to  connect  with  ore-body  and  for  air. 

hi  the  third  level  we  ran  the  south  branch  of  the  tunnel  200  feet  for  taking  out  ore ; 
then  ran  a  second  cross-cut  300  feet,  connecting  it  by  a  drift  300  feet  long  with  the 
main  sooth  branch  of  this  level  for  air. 

On  the  fourth  level  we  continued  in  the  old  ore>chamber,  located  some  150  feet  west 
•of  the  shaft,  and  extracted  large  amounts  of  ore,  but  finally  it  became  exhausted. 
Fnm  this  chamber  we  followed  ore-signs  up  to  the  second  level,  through  and  into  the 
JQdd  ground,  finding  there  a  large  body  of  ore,  varying  in  Hength  from  75  to  200  feet, 
.and  from  1  to  20  feet  in  thickness.  We  extracted  ore  trom  this  point  from  about  the 
middle  of  last  December  until  the  1st  of  August  of  the  present  year,  when  all  signs  of 
>ore  disappeared.  Leaving  this  chamber  we  returned  to  the  third  level  again,  and  raised 
ISS  feet  from  drift  connecting  with  south  branch  of  tunnel,  cutting  through  a  fine 

*  This  is  apparently  the  ton  of  2,240  pounds  avoirdupois.  In  this  country  the  value 
«of  silver-ore  is  usually  calculated  upon  the  ''short  ton^'  of  2,000  pounds. — R.  W.  R. 
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body  of  ore  fiilly  eqnal  to  ao  v  heretofore  found.  At  the  top  of  this  raise  we  devek 
a  lai^e  chamber  of  ore,  on  which  we  have  prospected  some  75  feet  in  length  by  4 
in  width.  The  extent  or  depth  of  this  body  we  have  not  ascertained,  as  we  had  to  ( 
from  this  point  for  air,  running  135  feet  into  the  old  ore>chamber  of  the  Kidd  for  1 

Surpose,  and  are  now  prepared  to  explore  this  ground  in  every  direction  to  learn  its  va 
»n  the  fourth  level  we  commenced  drifting  at  a  point  300  feet  from  shaft  on  the  f 
wall  and  running  270  feet,  finding  a  small  body  of  ore  of  inferior  grade,  which  we  s* 
down  upon,  and  shall  prospect  more  fully  to  determine  its  extent,  having  tome  ore  i 
in  sight  on  each  side  of  the  lyinze. 

On  the  fifth  level  we  have  run  620  feet  of  drifts  connecting  with  fourth  level 
winzes  for  air.  In  this  level  we  Ibund  a  body  of  ore  at  a  point  distant  300  feet  £ 
shaft.  We  ran  through  this  70  in  length  by  4  in  width,  finding  a  good  quality  of  < 
which  we  have  not  explored  to  any  definite  extent.  Here  we  rise  throngh  to  foo 
level  for  a  snpply  of  air,  cutting  through  40  feet  of  ore  on  the  way.  This  ore  is  of 
inferior  quality,  and  its  extent  and  character  are  not  yet  fully  determined.  Three  win 
have  been  sunk  firom  this  level  to  connect  with  the  sixth  level,  the  first  being  40  i 
from  shaft  and  sunk  through  ore  the  whole  distance,  which  is,  however,  orinfei 
quality  and  small  extent.  •  The  second  winze  is  200  feet  firom  shaft,  rising  up  from ' 
sixth  to  the' fifth  level  for  air,  and  no  ore  is  in  sight.  The  third  winze  is  300  feet  fr 
shaft  and  connects  with  sixth  level.  This  cuts  throneh  25  feet  of  ore,  and  is  70  i 
north  of  the  ore-body  above  alluded  to.  This  level  is  ueing  continued  on  to  codd 
with  the  Bell  shaft,  now  distant  175  feet,  with  good  indications  of  finding  ore  at  i 
time. 

On  the  sixth  level,  300  feet  from  shaft,  we  have  sunk  down  25  feet  throngh  < 
which  we  leave  for  the  present  and  until  we  can  get  a  supply  of  air.  The  third  wii 
mentioned  on  the  fifth  level  is  being  sunk  down  below  the  sixth,  and  we  shall  c 
tinue  it  down  until  we^d  ore;  thence  we  intend  drifting  toward  the  winze  40 i 
to  the  south,  when  the  first  winze  on  this  level  will  be  completed  connecting  with  t 
drift. 

The  sixth  level  is  now  in  a  distance  of  500  feet,  and  will  be  pushed  forward,  mak 
for  the  Bell  shaft,  320  feet  distant. 

In  the  Lawton  shaft  proper  we  are  sinking  down,  having  extended  the  work  40  ft 
and  will  continue  down  until  reaching  a  depth  of  100  feet. 

In  the  Buckeye  shaft  we  found  a  small  body  of  ore,  being  a  mixture  of  galeoa  i 
carbonate  of  good  quality.    Work  continues  on  this  to  learn  extent  of  body. 

A  body  of  ore  in  the  Windsail  shaft  that  was  being  worked  when  I  took  cbarg< 
the  company's  business  has  been  alluded  to.  This  chamber  is  175  feet  south  from 
shaft  and  on  the  first  level.  The  ore  was  of  good  quality,  and  ha.s  continued  w 
various  changes  as  to  quantity  until  quite  recently,  when  it  pinched  out,  but  came 
again  with  much  regularity.  At  the  present  we  have  a  small  amount  uf  ore  iu  t 
chamber,  and  very  encouraging  prospects  of  tindiug  new  deposits. 

From  the  first  level  we  have  run  a  drift  200  feet  from  the  east  branch  of  taoi 
finding  excellent  ore,  which  we  hope  to  find  developing  into  a  large  body. 

On  the  second  level  three  drifts  nave  been  run  of  250  feet ;  also  a  drift  to  the  son 
finding  a  fair  body  of  ore,  which  we  think  connects  with  ore-body  on  first  level. 

From  the  first  and  second  levels  we  are  now  taking  out  all  the  ore  coming  from 
Windsail. 

On  the  third  level  we  have  run  a  drift  120  feet  from  the  north  branch,  finding  a  en 
body  of  ore,  now  worked  out.  Tracing  from  here»  we  raised  30  feet  for  prospecti 
and  abandoned  same  on  account  of  foul  air,  but  shall  resume  work  as  soon  as  we  • 
get  the  requisite  ventilation,  and  continue  drift  to  connect  with  Bell  shaft,  200  i 
distant. 

In  Champion  ground  we  have  run  tunnel  No.  1  140  feet  east  toward  Boll  sb; 
finding  ore  75  feet  from  the  mouth  of  the  tunnel,  of  good  quality  and  unknown  exU 
This  tunnel  is  being  driven  forward  for  prospecting,  in  the  hope  of  finding  ore  t 
extends  through  the  surface-ground. 

Tunnel  No.  2  we  have  run  40  feet  in  a  southerly  direction,  finding  ore  in  small  qt 
tities,  with  good  indications  for  larger  bodies. 

Tunnel  No.  3  we  have  run  100  feet  in  a  northeasterly  direction  through  ore-sea 
with  good  prospects  for  finding  an  ore-body. 

Tunnel  No.  4  we  have  run  VZb  feet  east  to  take  out  ore  from  near  the  surface. 

The  Champion  ground  was  supposed  to  be  worked  out  when  my  adniiaistra 
commenced.  Our  workings  have  prove<l  difl'erently,  and  we  hope  yet  to  find  e 
deposits  as  will  justify  the  expense  of  further  labor.  '  We  have  already  extracted  1 
tons  of  good  ore,  and  expect  to  find  more  equally  as  good. 

From  the  foregoing  it  will  be  seen  that  at  this  time  we  have  ore  in  larger  or  smi 
quantities  in  the  first,  second,  third,  fourth,  fifth,  and  sixth  levels  worked  from 
Lawton  shaft ;  also  in  the  second,  third,  and  fourth  levels  of  the  Windsail ;  ali 
tunnels  one,  two,  and  three  of  the  Champion  giound,  and  in  the  Buckeye  shaft.  F 
these  several  deposits  we  expect  to  glean  large  supplies  of  ore  for  many  moutl 
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oxne,  thongh  mnch  work  has  yet  to  be  done  in  making  air-coxniections  and  other  con« 
lectioDs  that  will  give  us  a  safe  and  easy  exit  for  oar  ores. 

The  Bell  shaft  we  commenced  with  diamond  drill,  drilling  eight  holes,  400  feet  each 
in  depth,  consuming  the  time  from  May  15  to  Jnly  16.  July  18  we  commenced  blast- 
ing, and  have  worked  up  to  the  present  time,  (with  but  ten  days'  loss  of  t^e.)  We- 
bave  DOW  reached  a  depth  of  87  feet,  and  are  making  good  progress. 

The  timber-yard  of  the  Lawton,  which  formerly  stood  at  an  inconvenient  distance 
iero68  the  ravine,  has  been  moved  to  the  immediate  vicinity  of  the  works,  ground  for 
this  purpose  having  been  made  by  walling  np  the  steep  embankment  and  filUbg  in 
with  waste  from  the  mine,  thus  giving  the  foreman  complete  supervision  over  every 
department  of  labor  thronghont  the  works. 

On  the  Windsail  ground  we  have  changed  the  ore-dump  from  the  gulch  below  to  a 
point  higher  up  and  more  convenient  to  the  works.  By  waUing  up  and  filling  In,  we 
have  miMe  a  large  yard,  affording  ample  space  for  piling  wood,  timber,  &.c. 

Funace8, — Since  the  last  annual  report  we  have  substituted  Root  blowers  in  place  of 
the  Startevant  fan  then  in  use,  and  nnd  them  much  more  economical,  requiring  less 
power  of  machinery,  and  affording  a  blast  more  powerful,  steady,  and  uniform ;  in  fact, 
giving  better  results  throughout,  and  proving  highly  satisfactory  in  every  respect. 
Theee  blowers  are  attached  to  furnaces  Nos.  3,  4,  and  5. 

We  have  now  three  first-class  furnaces,  viz,  Nos.  3,  4,  and  5,  each  of  fifty  tons' 
opacity,  and  capable  of  greater  service  under  more  favorable'circumstances.  Furnace 
Ko.  3  has  been  running  six  weeks,  and  seems  in  condition  now  to  run  that  much  longer, 
^naces  Nos.  4  and  5  are  in  perfect  order  for  successful  smelting,  and  all  three  are 
counected  with  the  dust-arrester.  We  hope  soon  to .  have  these  furnaces  all  running 
to  their  full  capacity. 

Furnaces  Nos.  1  and  3  we  have  abandoned,  and  will  use  only  in  cases  of  emergencies 
or  when  we  see  a  way  for  their  utility  in  some  other  branch  of  the  reduction  of  hojae 
ores. 

.  In  building  a  dust  arrester  or  flume,  it  necessitated  several  improvements.  First, 
in  the  raiaing  of  the  top  of  building  some  16  feet  and  replacing  the  old  roof  by  a  new 
one  of  more  substantial  construction,  bracing  it  thoronghly  with  heavy  timbers  to  give 
^Pport  to  the  immense  weight  of  iron  beneath,  used  in  the  flume,  this  being  suspended 
lyom  the  roof  by  iron  rods  running  round  the  flume  and  extending  up  through  the  roof- 
timbers  and  securely  fastened  by  heavy  nuts.  Under  the  flume  is  built  a  plank  floor- 
ipRfor  car-track,  over  which  is  run  the  car  for  collecting  and  conveying  the  dust  out- 
side the  building  to  places  convenient  for  reduction.  Underneath  this  flooring  is  a  large 
and  airy  feeding-room,  giving  plenty  of  space  for  the  labor  required  in  charging  the 
larpaceswith  their  supply  of  coal  and  ore. 

The  next  improvement  necessitated  was  in  carrying  np  the  furnaces  to  a  greater 
bei^ht  of  20  feet  to  clear  the  building  and  leave  room  for  making  the  necessary  con- 
nection to  the  flume. 

These  improvements  are  all  completed.  The  dust-arrester  is  in  place,  and  little  re- 
pttins  to  be  done  now  before  we  shall  be  able  to  test  the  merits  of  this  particular 
jinprovement.  This  flume  is  most  substantially  built,  being  lined  throughout  with 
^^^'    It  is  considered  safe  against  fire. 

The  secretary's  report  for  the  year  ending  September  30, 1874,  is  as 
lollows : 

RECEIPTS. 

^m  sale  of  iron $89  33 

*Join  sale  of  mule 74  00 

*>om  sale  of  lumber 120  62 

*^om  sale  of  wood 16  00 

.*^m  sale  of  slag-pile 1, 000  00 

i^omsaleof  2  bars  bullion 29  90 

*rom  proceeds  base  bullion  refiued : 

888  tons,  product  of  1873 h,  286,175  40 

p     2, 941  tons,  product  of  1874 J  '       ' 

^^^h  in  hands  of  superintendent  October  1, 

^1873 1,759  73 

^er-draft,  Bank  of  California,  October  5, 

1874 60, 289  32 

$1, 349, 554  30 
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DISBURSEMENTS. 

ConstnivUon  and  improvcmciits: 

Cost  of  l)t>ilerfordiamoDtl  drill              ....  $800  00 

Co8tof3No.5Rootbl<nicr8,with|)ullejB..  2,276  00 

Cost  of  iron,  nails,  &c.,  for  lume-arreeter , ,  4, 044  54 

»7, 7] 

Mine  acconnt : 

For  labor 213,255  97 

For  hauliogore 45,603  88 

For  hauling  water 6,821  12 

For  limber  lagging  and  lumber 23,883  14 

For  wood  and  coal 0,801  98 

For  louls.  iron,  stiel, and  hardware 5, 986  08 

ForblacksmiiliLn-     290  25 

For  csandles,  oil,  aud  tallow 4, 253  80 

For  caBtings  SJid  fonnderj-work 441  93 

For  freight  on  supplies 2, 284  01 

For  powder,  fnse,  and  exploders 3,156  76 

For  sur\-o.ving  and  recorder's  fees.. 401  00 

For  water-tank  . ,   58  25 

For  If  gal  services 20  00 

For  diamonds  and  bits 285  44 

318,602 

Smelting  account : 

For  labor 87, 887  57 

For  charcoal 250, 560  53 

For  wood 3, 361  25 

For  timber  and  Inmbcr 9, 056  88 

For  liardwnre,  iron,  steel,  and  tools !i,  339  85 

For  tastings  and  foundery-work 4, 101  24 

For  freight  on  machiuerj-  and  supplies 4, 617  90 

For  tinsmithing 315  60 

For  blacksmitbing 1, 490  00 

For  flro-rock,  brick,  aud  stone 5, 177  10 

For  oil,  candles,  and  tar 505  14 

For  assayiug 925  00 

For  piiints 35  12 

For  purchase  bullion 300  00 


General  expense,  Eureka : 
Salary  RUperinteudent,  employi5s,  and  travel- 

iig-cspt>iisea,  &c lO,  81C  00 

Ore  tax               : 4, 713  92 

State  and  county  taxes 4, 203  50 

Bepairs   iiud    fuinishiug    superintendent's 

house  and  oflBce 1,317  92 

Ilarness  and  repairs 80  SS 

Expreas-cUaigOH,  franks,  and  newspapers. .  436  20 
Telegraphing,  books,  stationery,  printing, 

and  advertising 570  75 

Exchange  on  superintendent's  drafts 487  30 

Barley,  oata,  hay,  and  horse-hire 1, 606  80 


377, 67i 
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» 

irance JIOS  00 

licinesand  medical  attention  to  employes 
ijared  while  in  the  service  of  the  corn- 
any 904  00 

od 99  37 

lays 410  00 

orney's  fees 1, 780  75                     ^ 

cksmithing .  121  00 

veying  and  recorder's  fees '. .  175  60 

)airing  road , 25  00 

lations 30  00 

mers,  flags,  &c.,  4th  of  July 90  50 

ations 25  00 

ance  for  purchase  lot 300  00 

•chase   first    bar  bullion   produced   at 

orks. .. 20  00 

$28, 379  39 

Expense  San  Francisco : 

iry  of  officers  and  traveling-expenses  of  ^ 

resident 6, 885  00 

ce-rent  and  services  of  porter. . . . , 1, 185  00 

»ks,  stationery,  and  stamps 228  41 

ating,  advertising,  and  newspapers 217  00 

)re88-charges  and  telegraphing 141  33 

aining  stock  on  call-list  of  board 100  00 

•',  county,  and  State  taxes 15  25 

ays 41  25 

loving  furniture  and  refitting  new  ofOices  279  99 

1  and  wood 45  75 

*-hire 6  00 

9, 143  98 

Interest : 
interest  on  over-drafts  and  notes » 5, 200  68 

Freight,  refining,  &c. : 

transportation   and*  refining-charges,  &c.,  on  base 
illion 205,882  11 

Bills  payable : 
notes  becoming  due -  60, 000  00 

Book  accounts : 
l)ills  carried  over  from  last  year 1, 462  98 

Superintendent's  drafts : 
drafts  carried  over  from  last  year 15, 613  43 

New  Champion  location : 

l)nrchase  Bateman's  interest  in  Nngget,  At  Last,  and 

5irgaret  claims 5,  OOO  00 

Dividend  account : 
^os.  11-13  paid  stockholders 160, 000  00 

1, 174, 684  90 
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Over-draft,  Bank  of  California,  October  1, 
1873 $3,658  17 

Over-draft  on  bullion  shipments  October  1, 
1873 171,310  81 

Cash  in  hands  8nx)erintendent  October  1, 

1874 42 

$174, 869  4 

1,349,554  3 

EECAPITULATION. 

Beceipts : 

From  sundry  sales. $1, 329  85 

From  product  3,829  tons  base  bullion  re- 
fined   1,286,175  40 

Gash  in  hands  of  superintendent  October 
1,1873 1,759  73 

Over-draft,  Bank  of  California,  October  5, 

1874 ..         60,289  32 

$1, 349, 554  3 

Disbursements : 

Construction  and  improvements $7,  719  54 

For  mine  account 318,603  61 

Smelting  account 377, 679  18 

For  general  expense,  Eureka 28, 379  39 

For  expense,  I3an  Francisco 9, 143  98 

Interest 5, 200  68 

Freight,  refining,  &c 205,  882  11 

Bills  payable 50, 000  00 

Book  accounts 1,  462  98 

Superintendent's  drafts 15, 613  43 

New  Champion  location 5, 000  00 

Dividends 150, 000  00 

1, 174, 684  90 
Over-draft,  Bank  of  California,  October  1, 

1873 , 3^o5S  17 

Over-draft  on  bullion-shipments  October, 

1873 171,310  81 

Cash  in  hands  superintendent  October  1, 

1874 42 

$1, 340, 554  3 

BESOUECES  AND  LIABILITIES. 

EesouTces : 

W.  H.  Shaw,  superintendent *• . .  $0  42 

Supplies  at  Eureka,  per  inventory : 

On  account  mine 12,  779  89 

On  account  furnaces 44, 334  44 

218  tons  base  bullion  at  refining- works  and  en 

route,  approximate  value 63, 250  24 

$120, 364  91 


CONDITION   OP  THE   MINING  INDUSTRY — NEVADA.    ^      251 

Liabilities : 

Overdraft,  Bank  of  California $60, 289  32 

Sux)erintendent'8  drafts,  (not  presented)..'./.     14, 495  86 

Book  aecoants,  (not  due) 1, 903  05 

$76, 688  22 

Balance  net  resources 43,  676  77 

COST  OF  EXTRACTING  ORES. 

Expense  of  extracting  and  hauling  to  furnaces  22,831  tons 

of  ore  is $318,603  61 

Supplies  on  hand  October  1, 1873 6, 962  09 

325, 565  70 
Less  supplies  now  on  hand,  per  inventory 12, 779  89 

312,  785  81 

COST  OP  SMELTING  ORES. 

Expense  of  smelting  22,197  tons  of  ore  is $377, 679  Ift 

Supplies  on  hand  October  1, 1873 17, 552  62 

395, 231  80 
Less  supplies  now  on  hand,  per  inventory 44, 334  44 

350,897  3d 
Or  $15.80  per  ton. 

22,197  tons  of  ore  reduced  produce  3,159  tons  of  base  bul- 
lion, or,  by  average,  6.91  tons  of  ore  produce  one  ton  of 

base  bullion,  at  a  cost  of ^ $210  02 

Transportation  and  other  charges  from  works  to  San  Fran- 
cisco, (where  now  all  the  company's  bullion  is  being  re- 
fined,) aggregate  per  ton  about 32  10 

W.  W.  TRAYLOB, 

Secretary. 

Daring  the  year  1874  the  company  worked  23,485  tons  of  ore,  from 
which  were  produced  3,365  tons  of  crude  lead,  (base  bullion.) 

Value  of  lead. $269,224  00 

Val  ae  of  gold  and  sil  ver 858, 243  22 

Total 1,127,467  22 

The  average  value  of  the  work-lead  in  gold  and  silver  was  therefore 
$225.05  per  ton. 

The  Euby  Consolidated  Company  has  principally  worked  during  the 
year  in  the  Dunderberg  and  Pleiades  mines,  which  are  two  adjoining 
locations  on  the  same  vein. 

I  take  occasion  here  to  correct  a  mistake  which  was  made  in  a  former 
report,  where  the  Dunderberg  was  described  as  an  east  and  west  vein. 
At  the  time  this  statement  was  made  Ihe  mine  had  hardly  begun  to  be  de- 
veloped, and  the  surface-ore  seemed,  indeed,  to  indicate  an  east  and  west 
coarse.    But  further  explorations  showed  that  this  ore  was  only  a  body 
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detached  firom  the  vein  proper  and  enyeloped  in  day.  The  Tein  itself 
fooDd  a  few  yards  west  of  the  old  workings,  and  the  extensive  explorat 
made  since  show  clearly  that  the  vein  runs  northerly  and  soutberly, 
is  opened  by  an  incline  (58Ao  west)  now  312  feet  deep,  on  which 
stantial  steam  hoisting- works  were  erecting  when  Mr.  Eilers  visited 
locality  in  the  snmmer  of  1874.  In  this  incline,  not  very  far  from 
snrface,  an  ore-body  was  found,  which  was  followed  continuously 
stoped  out  to  the  ITOfoot  level.  Here  it  divided,  one  part  dippin 
the  south,  the  other  to  the  north.  Both  portions  have  been  enconut 
again  in  the  300-foot  level,  north  of  the  incline,  and  the  developmei 
these  bodies  both  upward  and  downward  was  going  on  at  the  time  a1 
mentioned. 

The  iPleiades  lies  lower  down  on  the  slope  of  the  hill,  (south  of  I 
derbcTg,)  and  is  on  the  same  vein.  The  deepest  point  in  its  shaft  is 
feet  fix>m  the  surface.  In  the  50-foot  level  of  this  mine  the  ore-body 
found  from  G  to  9  feet  wide.  At  the  lowest  point  the  ore  is  only  fro 
to  2^  feet  wide.  The  ore  is  very  similar  to  that  of  Dnnderberg,  b 
only  a  litUe  more  quartzose.  The  120-foot  level  of  the  Dnnderberg 
nects  with  the  working  of  the  Pleiades. 

The  smelting-works  of  the  company  have  been  in  operation  du 
only  six  months  of  the  year.  As  on  former  occasions,  I  am  indebte< 
Mr.  O.  H.  Hahn,  M.  E.,  the  superintepdent  of  the  works,  for  very 
and  detailed  statements  of  the  campaigns  made. 

There  were  smelted  during  1874 : 


Ore,  &o. 


Dandefrberff: 
ScreoDUigs  . . 

Coarse 

Ai^illnceoufl 


•Cofttom  ore : 

KK 

Excelfltor 

Eyrie 

Miner's  Dream 

Adam's  Hill  Compauy. .. . 


Total  net. 


I 


3,06.46 

1,989.3 

SB.  1 


161.1 

16.7 

25.7 

1.6 

29.6 


5,080 


4i 

a 

§ 


4,673.7 


234.7 


212.3 


4,686 


«4 


21.82 


13.98 


I 

> 
GO 


128  57 


28  87 


i 


§ 


$14  42 


5  9-^ 


The  working-results  at  the  Euby  furnaces  during  1874  are  give 
the  following  table : 
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>er  of  farnaces,  2,  with  7  tuyeres  each. 
^'O.mber  of  campaigns,  5,  of  27J  days  each. 
^Vxarcoal  per  tou  of  material,  24  bashels. 
^ol^e  per  ton  of  material,  0.044  ton. 
^^arcoal  per  ton  of  ore,  32.3  bushels. 
Gol£e  per  ton  of  ore,  0.033  ton, 

^i^ce  of  charcoal,  32  cents  per  bushel.  ^ 

^rice  of  coke,  $60  per  ton. 
^^ag  used  per  ton  of  ore,  34.06  per  cent. 

-Average  assay  of  ores : 

^i^  ver $28  59 

^^lil .       14  04 


Total 42  03 

I^ad 21.4  per  cent^ 

-A^verage  yield  of  ores  : 

Silver $23  45 

Gold 13  02 


Total 30  47 

Lead 18.2  per  cent. 

The  speiss  produced  was  276.36  tons,  or  5,2  per  cent,  of  the  gross 
weight  of  the  ore.  The  average  assay  of  the  speiss  for  the  whole  year 
was : 

Silver. $11  53 

Gold 10  94 


Total 22  47 

I^^ad , 3.5  per  cent. 

The  calculated  quantity  of  slag  during  the  year  is  about  5,960  tons, 
'^l^e  average  assay  of  the  slag  is : 

Silver $0,875 

L^od 0.65  per  cent. 

The  dust  has  not  been  collected  during  this  year.  Its  quantity,  found 
^y  calculation  ba^ed  upon  the  contents  of  lead  in  the  dust  and  the 
*^>as€s  of  that  metal,  has  been  595.7  tons,  11.2  per  cent,  of  the  gross 
^^Ight  of  the  ore  trea.ted.    The  following  assays  of  dust  werie  made  at 

^^erent  times  daring  the  year : 

T  I.  II. 

S^^^d 21%    17.6% 

^^Iver ; $21  20    $22  77 

^ola 11  30      15  07 


32  50      37  84 
>^  Average. 

i^'^ad.  19.25  per  cent. 

^^Iver $21  98 

^^Id 13  18 


35  16 


^.  "^he  Hoosac  Company  has  worked  during  the  larger  part  of  the  year 
^^  one  large  furnace,  the  largest  in  Eareka,  and  said  to  have  a  ci^aic^ty 
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of  over  80  tons  daily  when  in  good  running  order.  Ores  from  the  Hoo- 
sac  mine  have  been  smelted  together  with  purchased  ore,  the  latter 
principally  from  the  K  K  mine.  The  work-lead  produced  at  these 
works  is  of  inferior  quality,  as  it  contains  very  large  amounts  of  anti- 
mony and  arsenic.  The  quantity  produced  during  the  year  and  shipped 
through  Mr.  Daniel  Meyer,  of  San  Francisco,  was  1,150  tons,  containing 
150  ounces  of  silver  and  3  ounces  of  gold  per  ton  of  2,000  pounds.  Its 
value  may  therefore  be  put  down  as  follows : 

1,150  tons  of  very  impure  lead,  at  3  cents  per  pound J69, 000  00 

172,500  ounces  silver,  at  $1.26 $215, 625  00 

3,460  ounces  gold,  at  $20.67 71, 311  60 

286, 936  60 

355, 936  60 

The  K  K  Company  has  worked  its  mine  during  the  year  energetically. 
Very  excellent  hoisting- works,  made  by  Booth  &  Co.,  in  San  Francisco, 
have  been  erected.    The  company  has  sold  the  larger  part  of  its  ore  to 
other  companies.    In  July,  however,  the  Silver  West  furnace  was  rented, 
and  smelting  was  then  continued  until  the  end  of  the  year.    The  pro- 
duction is  given  in  the  following  statement,  obtained  through  the  kind- 
ness of  Mr.  W.  S.  Keyes,  the  superintendent : 

Product  of  K  K  ConwUdaied  Alining  Companifa  mines  for  1874. 


Months. 


May 

Jane 

July 

Angnat — 
September. 

Totol 


Ores  sold. 


Pounds. 
S,  070, 010 
1, 430, 456 
1, 065, 103 
2, 873, 624 
2,013,314 


9, 452, 507 


Price. 


$10,347  04 
6,618  0 
2,83718 
8. 918  CI 
6,6U« 


35i3n« 


Months. 


Jaly 

Aaj^ai^t  — 
September . 

October 

November  . 
l>ecember.. 

Total 


Ores  smelted. 


PouruU. 
3,043,000 
1, 600, 000 
3, 200, 000 
2,032,000 
3,  120, 000 
3,300,000 


IG,  335,  000 


BnlllM. 


Pounb' 
331.aS 

mm 

958;  10 


1.45^» 


Value  of  bullion  in  gold  and  silver,  $225  to  $519  per  ton.  The  average, 
which  is  not  given  by  Mr.  Keyes,  may  be  assumed  as  $300  per  too. 
Product,  727^^^  tons,  at  $300,  $218,330. 

The  expense  of  mining  and  smelting  was  very  nearly  $25  per  ton  of 
ore. 

About  twenty-five  miles  north  of  Eureka,  in  the  Diumond  distridt 
Diamond  range,  the  Champion  company  again  made  several  short 
campaigns  during  the  fall.  But  all  these  attempts  seem  to  have  been 
failures.  The  ores  of  the  locality  are  very  calcareous  and  quartzo66i 
and,  as  I  understand,  not  very  abundant,  though  the  Champion  vein 
is  about  5  feet  thick.    The  total  quantity  of  lead  reported  to  me  «• 
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lipped  by  Mr.  Daniel  Meyer  was  only  40  tons.    Its  value  in  gold  and 
Iver  is  not  stated. 

The  mines  in  Pinto  district^  seven  miles  east  of  Enreka,  have  again 
^D  taken  np  by  a  new  English  company,  so  far  without  any  noteworthy 

^fiults. 

Beoapitulaiion  of  product  of  Eureka. 


Companies. 


Lead,  tons. 


Lead,  value. 


Gk>ld  and  sil- 
▼er,Talae. 


chmond  Company 
ireka  Company  .. 

\hj  Company 

Qoflae  Company. . . 
K  Company 

Total :... 


4,788 
3,365 

890 
1,150 

787 


•383,036 

869,934 

71,800 

69.000 

58,160 


11,863.190 
856.843 
178.904 
886,936 
918.330 


10,980 


850,680 


8,804,833 


This  shows  a  large  reduction  from  the  yield  of  1873,  which  was 
3,907,401 ,54. 

Total  value  of  production  of  gold,  silver,  and  lead,  $3,655,453. 
Mineral  Hill. — The  mines  of  the  English  company  in  Mineral  Hill 
ave  produced  from  40  to  60  tons  of  ore  per  week,  which  assayed  from 
10  to^55  per  ton,  and  which  has  been  worked  by  raw  amalgamation, 
he  Stetefeldt  roasting-furnace  has  been  idle  throughout  the  year.  The 
lines  and  works  seem  to  have  just  about  paid  expenses,  and  the  outlook 
)r  the  future  is  not  encouraging. 


HUMBOLDT  COUNTY. 

For  the  principal  part  of  the  report  on  this  county  I  am  again  in- 
ebted  to  Mr.  D.  Van  Leuuep,  M.  E.,  of  Unionville. 

In  taking  a  general  review  of  the  mining-industry  of  Humboldt  Goun- 
7  daring  the  year  1874,  it  must  be  conceded  that  there  has  been  prog- 
?88  in  more  than  one  direction.  A  decided  one  lies  in  the  fact  that 
t  present  miners  have  a  better  chance  of  finding  out  the  value  of  their 
tines  by  the  aid  of  the  reduction-works  provided  with  roasting-fur- 
ftces.  The  confidence  in  this  mode  of  reduction  has  much  increased, 
ases  of  extravagant  and  foolish  expenditures  on  mines  are  now  very 
^lely  seen. 

^Ko  specific  progress  has  been  made  in  the  reduction  of  ores  by  the 
iscovery  of  new  processes,  but  more  attention  and  economy  are  exer- 
ted in  following  the  well-known  methods  of  raw  amalgamation  and  of 
^Q  chloridizingroastiug  process.  At  present  there  are  no  smelting-fur- 
^ces  in  the  county. 

■Several  new  mining-districts  have  been  organized  during  the  year, 
^<1  the  prospects  of  the  development  of  successful  mines  are  good. 

Id  Buena  Vista  district  the  Arizona  mine,  owned  by  the  Arizona  Sil- 
-r-Mining  Company,  incorporated  in  the  fall  of  1873,  has  been  worked 
^ng  the  whole  year  with  a  force  of  from  sixty  to  seventy  men.  The 
^mber  of  tons  of  ore  extracted  during  the  twelve  months  is  4,949,  of 
^ich  4,826  tons  were  reduced  at  the  mills  of  the  company,  and  123  tons 
dipped  for  reduction  to  Keno  and  Winnemucca.    This  last  ore  amounted 

value  (by  pulp-assay)  to  $27,853.67,  or  $226.44  per  ton. 
^he  milling-ore  has  averaged  from  $6  to  $10  per  ton  lower  than  last 
>ar.    The  prices  paid  for  labor  are  about  the  same  as  heretofore — that 
I  $4  for  miners,  $3  to  $3.50  for  car-men;  from  $1.50  to  $2 is  paid  to 

H.  Ex.  177 17  * 
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Gbinamen  for  qsaorting,  outting  sage-brash,  and  labor  in  the  millfi.    Ti 

same  price  is  paid  to  Pi-Utes. 
The  principal  work  in  the  mine  has  been  done — 
1.  On  the  Stewart  part  of  the  mine,  mostly  above  the  lower  tonne 
i2.  In  the  stopes  reached  by  the  most  sonthern  incline  sunk  on  tl 

ledge  below  and  east  of  the  Fall  tannel,  (it  is  part  of  the  ground  lyii 

between  the  main  east  and  west  tunnels;) 

3.  In  the  stopes  west  of  the  western  tunnel ;  and 

4.  Mostly  southward  on  the  eastern  spur. 

The  large  break  which  occasioned  west  of  the  Fall  tunnel  the  loss  < 
the  ledge  (ultimately  rediscovered  by  the  McDougall  shatt)  was  reache 
during  the  year  by  a  drift  across  the  country-rock  in  the  vicinity  of  tii 
McDougall  shaft.  This  work  has  i)ermitted  the  easier  extraction  of  oi 
out  of  this  part  of  the  mine.  A  tunnel  about  110  feet  west  of  the  mai 
tunnel,  and  about  12  feet  higher  on  the  hill,  is  now  being  fun  to  reac 
the  works  last  mentioned,  and  to  further  facilitate  the  extraction  of  oi 
and  waste,  as  well  as  to  supply  fresh  air  to  the  interior  western  work 
The  Fall  tunnel  was  not  run  any  farther  into  the  hill  this  year.  Tt 
Stewart  or  eastern  main  tunnel  is  within  a  few  feet  of  reaching  tt 
farther  incline  and  drift  run  east  of  the  Fall  tunnel.  Prospecting  in  tL 
mine  has  been  very  limited. 

In  the  mills  of  the  company  some  alterations  have  been  made.  ^ 
new  battery  of  ten  stamps  has  been  placed  in  the  Arizona  Mill.  Tb 
engine  and  boiler  of  the  tailings-mill  were  also  placed  in  the  Arizon 
Mill,  side  by  side  with  the  old  engine  and  boiler.  The  mill  has  no^ 
twenty  stamps,  five  Wheeler  and  four  Vamey  pans,  worked  by  tw 
boilers  and  two  engines,  one  engine  driving  the  twenty  stamps  and  th 
other  the  rest  of  the  machinery.  The  silver-mill  has  undergone  m 
changes,  except  for  the  necessary  repairs. 

The  tailings-mill  was  run  about  seven  months  during  the  year.  Tb( 
capacity  of  the  pans  being  too  small  for  the  poor  tailings  worked,  tht 
mill  was  torn  down,  partly  used  in  repairing  the  other  mills  and  partl.^ 
sold  for  old  iron. 

No  dividends  have  been  paid  since  the  incorporation  of  the  company 
At  the  end  of  the  year  an  assessment  of  $1  i)er  share  was  levied,  th( 
number  of  shares  amounting  to  48,000.  The  superintendent  appointee 
at  the  end  of  1873  succeeded  in  extracting  from  the  ore  of  the  Arizoni 
mine,  by  raw  amalgamation,  about  10  per  cent,  more  than  was  obtainec 
before,  and  increased  the  fineness  of  the  bullion  from  .500  to  aboat  .^ 
For  certain  administrative  measures,  to  which  the  principal  owner  o: 
the  mine  was  opposed,  he  was  displaced,  and  the  former  administratioi 
coming  in  power,  brought  back  its  former  manner  of  amalgamation. 

The  Henning  mine  and  the  Pioneer  Mill  were  leased  last  summer  fti 
a  few  months  to  H.  E.  Logan.  The  Henning  ore  being  full  of  sulphoreti 
of  the  base  metals,  and  not  rich  enough  in  silver  to  extract  the  neces 
sary  amount  to  meet  exx>enses,  and  the  tailings  at  the  reservoir  of  tlv 
mill  being  also  too  poor  to  be  worked,  operations  at  the  mill  and  the  mio^ 
were  discontinued,  and  both  have  been  idle  since.  There  was  an  attach 
ment  on  the  property  for  back  salary  of  the  former  superintendent,  aD< 
a  suit  before  the  district  court  for  about  two  years.  At  the  last  ten 
of  the  district  court,  in  the  month  of  December,  the  case  was  decide 
in  favor  cf  the  attachment,  and  the  property  is  expected  to  pass  int 
the  hands  of  new  parties,  subject  to  a  mortgage  on  the  property,  unles 
diflferently  settled. 

The  Millionaire,  discovered  in  the  fall  of  1873,  has  been  worked  dn 
iug  the  present  year  steadily  by  a  small  force  of  from  four  to  six  me 


NDITION   OF   THE   MINING   INDUSTRY — NEVADA.  259 

ore,  about  30  tons,  has  been  sold  and  worked  at  the  Arizona 
Ders  getting  aboat  $12  per  ton  for  it.  The  shipping-ore, 
ns  of  first  and  second  class  ore,  was  reduced  at  the  Beno 
lacca  Reduction- Works,  producing  in  gross  (6,279.85.  In 
874  the  mine  changed  hands.  The  discoverers  and  their 
a  it  to  ]VIr.  William  Beachey,  it  is  said,  for  $18,000,  one- 
.  sum  being  taken  in  stock  of  the  company  formed  by  the 
The  work  done  on  this  mine  is  as  follows :  From  the  out- 
;covery-poiDt,  a  tunnel  about  80  feet  in  length  was  run  on 
hen  a  break  occurred,  displacing  the  vein.  The  first  owners 
small  incline  on  this  break,  and  found  some  ore  with  quartz. 
Led  it,  their  means  being  not  equal  to  large  expenditures  in 
They  occupied  themselves  in  stoping  out  the  space  on 
f  the  tunnel,  (about  90  feet  on  the  right  and  about  30  feet  on 
some  places  as  far  as  the  break  which  crosses  the  ledge 
A  large  portion  of  the  material  extracted  was  good  ore. 
from  1  foot  to  18  inches  wide.  Since  the  mine  has  changed 
Qcliue  has  been  prosecuted  to  find  the  ledge  beyond  the 
tract  having  been  taken  to  run'lOO  feet.  Thus  far  the  ledge 
broken,  and  carrying  little  ore. 

L  Star  was  leased  by  some  miners,  who  took  out  about  10 
pingore.  It  was  found  too  poor  to  be  remunerative,  and  the 
^andoned  by  them. 

:u  mine,  the  water  coming  in  stopped  the  work  in  the  first 
j-ear. 

ble  work  was  performed  on  the  Norman  and  Occidental,  two 
n  the  district.  They  were  abandoned  for  the  present  for 
ns  and  failure  to  find  a  sufficient  amount  of  rich  ores, 
ick,  a  southern  extension  of  the  Arizona  mine^  owned  by  a 
y  company,  was  worked  last  summer  by  sinking  a  double 
)y  contract,  about  120  feet  deep,  for  the  purpose  of  striking 
Feeders  were  found  and  followed  to  vein-material,  with  some 
ittle  or  no  ore.  Since  then  the  mine  has  remained  idle. 
Duy-ledge  was  worked  profitably  during  the  later  part  of  the 
.  in  the  falL  It  is  situated  about  a  mile  southeast  of  Union- 
foot-hills.  It  was  discovered  several  years  ago,  but  not 
cessfully  hitherto.  The  owner,  having  had,  this  year,  a 
an  Francil^co,  by  virtue  of  the  erection  of  Starr's  smelting- 
>,  has  extracted  ore  from  this  ledge,  making  about  a  10- 
t  every  week.  The  ore  extracted  is  snlpburetof  antimony, 
ony  ore,)  not  quite  as  pure  as  the  Bloody  Gafion  ore.  It  is 
dies  of  several  feet  width  in  the  vein-matter,  which  is  soft 
worked  out.  A  tunnel  is  run  on  the  ledge  about  350  feet 
tafts  about  30  feet  deep  have  been  sunk  in  it  to  find  the 
3xtract  them. 

ring  is  a  statement  of  monthly  bullion  shipments  from  XJnion- 
1874  by  the  express  company : 


$12, 916  53 
13,328  56 
11, 278  68 
16,267  89 
11, 778  82 
14,172  76 
21,627  17 


August $22,516  62 

September 10,323  69 

October 12,230  80 

November 12, 162  47 

December 11,769  63 

Total 170,243  71 
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The  total  prodact  of  the  district  may  be  estimated  as  follows : 

Shipping  ore   from  the   Arizona,  about  80  per  cent  of 

127,853.67,  thatis,  about $22, 182  92^ 

Shipping  ore  from  Millionaire,  80  per  cent,  of  $6,279.85, 

that  is,  about 5, 023  8 — , 

Ores  of  antimony  shipped  amount  to  about 6, 000  Qvr? 

List  of  bullion  above 170,243  71 

Total  203,450  5? 

Indian  district — Here  the  Eagle  mine  has  attracted  most  atteDtion. 
Work  was  begun  in  June  by  the  new  owners,  and  prosecuted  steadily. 
The  developments  on  the  mine  at  the  time  it  was  purchased  by  tbe 
Oakland  Mill  and  Mining  Company  consisted  of  an  incline  sunk  on  tbe 
course  of  the  ledge  at  an  angle  of  about  20^  and  about  30  feet  deep, 
connecting  with  a  shaft  north  of  it.  The  shaft  was  a  few  feet  deeperoD 
the  ledge  than  the  incline.  The  company  began,  by  contract',  a  new 
shaft  on  the  ledge  10  to  20  feet  south  of  the  mouth  of  the  old  incliDe, 
and  carried  it  to  a  depth  of  about  70  feet.  Then  drifts  were  run  on  the 
ledge  in  both  directions.  On  the  north  side  the  new  shaft  was  con- 
nected (by  the  drift  mentioned)  with  the  old  shaft  by  sinking  the  last 
some  20  feet  deeper.  This  is  about  110  feet  from  the  surface.  The 
new  shaft  was  sunk  some  60  feet  below  the  first  level,  and  again  drifts 
were  run  on  each  side  along  the  ledge.  The  shaft  had  been  sunk  some 
10  feet  below  the  second  level  at  the  end  of  the  year.  The  ledge  is  from 
6  to  12  feet,  and  probably  on  the  average  10  feet  wide,  as  far  as  present 
developments  show.  At  about  20  feet  in  depth  some  fine  sulphnretsof 
silver,  with  gold,  were  found  in  the  new  shaft.  Sometimes  a  small  bandi 
of  native  gold  is  found  in  the  center  of  a  piece  of  the  silver-mineral.  The 
ore  has  increased  in  going  down.  Assays  of  the  vein-material  range 
from  $10  in  gold,  with  but  $2  to  $3  in  silver,  to  $300  in  silver  with  but 
about  $20  in  gold.  Native  gold  is  seen  in  many  parts  of  the  ledgei 
Some  choice  pieces  of  miueral  have  assayed  as  high  as  $1,200  and  more, 
in  silver. 

In  October  a  15-stamp  mill,  with  four  deep  Wheeler  pans  and  two 
settlers,  was  bronght  from  San  Francisco.  A  substantial  building  was 
l)ut  up,  and  the  machinery  laid  on  strong  frames.  The  whole  was  in 
working  order  by  the  Ist  of  December.  Althohgh  the  machinery  is 
from  one  of  the  best  founderies  on  the  coast,  the  cylinder  had  a  flaw,  and 
at  the  first  trial  cracked.  There  being  a  delay  of  three  to  four  weeks 
by  this  accident,  the  mill  was  only  started  a  few  days  before  ChristmW- 
The  result  of  the  working  is  not  yet  known.  The  present  company  was 
formed  in  California,  in  the  last  days  of  January,  by  B.  F.  Bivens,  wbo 
purchased  the  mine.  This  gentleman  has  the  general  management  of 
the  business. 

North  of  the  Eagle,  and  on  the  north  side  of  the  canon,  the  Comet 
was  discovered  last  summer.  It  is  about  18  inches  wide;  the  quartx 
contains  much  tree  gold.  In  November  a  half  interest  in  the  mine  was 
purchased  by  a  company,  said  to  have  been  organized  in  the  Easten 
States,  for  the  purpose  of  working  this  and  other  mJnes. 

Still  north  of  this  mine  are  the  Black  Hawk  and  Butte,  two  mines 
owned  by  Indian  district  prospectors,  and  worked  by  them  for  over  a 
year.  These  mines  have  been  bonded,  and  are  expected  to  be  sold  to 
the  eastern  company  mentioned  above. 

The  smelting-works  at  Oreana  have  been  idle  all  the  year.  The 
property  was  purchased  in  1873  by  General  P.  E.  Conner,  of  Salt  Lake. 
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February,  1874,  the  property  was  iucorporated  in  San  Francisco, 
^d  the  stock  offered  for  sale.  In  the  spring,  an  agent  of  the  company 
Line  to  the  works  with  his  family,  bonght  some  charcoal  and  flux,  and 
was  reported  that  the  works  were  on  the  eve  of  resuming  basiness. 
*re,  it  was  said,  would  be  sent  from  the  Salt  Lake  region.  A  month  or 
)  was  spent  in  idle  hope  and  looking  for  ore,  and  the  agent  then  left 
16  country.  The  works  are  now  in  charge  of  an  agent  of  General  Gon- 
3r.  During  the  fall,  a  tunnel  was  run  by  Ghinamen  on  contract  to 
"ospect  a  mine  in  Trinity  district,  connected  with  these  works.  This 
is  done  in  the  hope  of  getting  ore  for  the  works,  but  the  ledge  had 
it  be^n  reached  or  found  when  the  contract  expired,  and  the  work  was 
»andoned.  The  owners  have  applied  for  a  patent  for  the  land  on  which  ' 
e  works  are  located,  according  to  the  mining-law  of  1872  providing 
r  mill-sites. 

Mr.  Torrey's  mill,  run  by  the  current  of  the  Humboldt  Biver,  about 
ree  miles  above  the  Oreana  Smelting- Works,  was  at  work  all  summer 
id  part  of  the  fall  on  ore  obtained  from  the  Jersey  mine,  in  Arabia 
Lning-district. 

In  Belief  district  the  Batavia  and  Pacific  mine  and  mill  were  shut 
>WTk  in  March,  and  the  property  was  attached  by  some  members  of  the 
mimny,  owing,  it  was  said,  to  complications  arising  from  informalities 
the  articles  of  incorporation.  The  lawsuit  brought  by  a  former  super- 
tendent  for  salary,  which  was  lost  and  appealed,  was  decided  at  Car- 
ta City  last  summer  in  favor  of  the  company.  In  December,  one  of 
le  principal  owners  came  from  the  East  and  let  a  contract  to  run  100 
!et  in  the  tunnel,  started  to  cut  the  ledge  at  a  depth  of  150  to  200 
;et,  and  to  connect  with  the  inside  works.  Until  now  the  mine  has 
een  worked  through  a  tunnel  on  the  ledge  in  which,  at  about  50  feet 
rem  its  mouth,  a  shaft,  first  vertical,  and  then  inclined  on  the  dip  of  the 
edge,  was  sunk,  with  drifts  on  each  side  at  two  different  points.  The 
edge  dipping  at  an  angle  of  fi(P  to  70^,  though  in  the  same  direction 
isUie  side  of  the  hill  on  which  it  is  found,  the  distance  from  the  sur- 
hoe  to  the  ledge  increases  in  depth.  It  is  from  this  hill-slope  that  the 
present  tunnel  is  run,  and  it  is  intended  to  connect  the  inside  works 
irith  it,  and  thus  facilitate  extraction  and  obtain  a  good  ventilation. 

Jersey  district. — In  the  latter  part  of  May  this  new  mining-district 
was  organized,  after  the  discovery  of  several  ledges.  It  is  situated  in 
the  Fish  Greek  range,  close  to  the  old  road  ft*om  Unionville  to  Austin, 
uid  about  forty  miles  southeast  of  Unionville,  being  in  Humboldt 
County,  about  five  miles  from  its  eastern  boundary.  The  ores  are  said 
to  be  argentiferous-lead  ores.  The  Lander  and  the  Union  Flag  are  two 
loeations  claimed  to  have  yielded  ores  assaying  from  $100  to  $200  in 
silver  and  about  60  per  cent,  of  lead. 

In  Gold  Bun  district^  at  Greggville,  the  Gregg  or  Manati  mine,  was 
worked  until  July,  when  it  was  stopped,  the  resources  of  the  owner,  Mr. 
Oiegg,  having  been  exhausted  by  prospecting  for  his  ledge,  which  was 
lost  by  a  break  or  slip.  In  the  fall  a  friend  helped  him,  and  after  another 
search  he  succeeded  in  recovering  the  vein,  as  rich,  it  is  said,  as  ever. 
A  great  deal  of  work  has  been  done  in  the  mine.  There  is  a  shaft  260 
feet  deep,  with  several  levels.  About  $40,000  have  been  extracted,  all 
firom  high-grade  ores,  shipped  for  reduction.  The  low-grade  ores  are 
still  on  the  dumps.    The  pay-streak  is  small  and  rich. 

Agnew  &  Sterbey,  two  miners,  have  also  been  working  with  success  a 
small  vein  about  half  a  mile  from  the  Manati  mine.  They  obtain  a  high- 
prade  ore,  which  pays  them  well  on  shipment  to  reduction-works. 

The  Picard  or  Thiers  mine,  has  also  been  worked  all  the  year.    It  is 
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in  the  vicinity  of  the  llklanati,  and  in  a  granite  formation.  The  vein 
small  and  rich.  The  owners  work  it  themselves,  select  the  best  oi 
and  ship  it  to  reduction- works.  Some  60  tODS  of  the  seoond-class  ore 
this  mioe  was  sold  to  the  Golconda,  or  Holt's  mill.  Mr.  Holt  has  bn 
in  his  mill  a  reverberatory  furnace  with  two  hearths,  and  works  small  Ic 
of  ore  picked  up  in  the  conntry  around,  i.  e.,  from  Gold  Bun,  Sierra,  ai 
Paradise  districts.  The  results  obtained  are  said  to  be  as  good,  if  n 
more  regular,  than  those  obtained  in  drop-furnacea.  He  uses  che 
labor  (Chinamen)  for  tiring,  and  principally  sage-brush  for  fuel.  F 
part  of  the  year  he  can  run  the  mill  by  water-power. 

The  Oolconda  mine  has  not  been  worked  this  year,  except  so  far 
was  necessary  to  maintain  title.  Application  for  a  patent  has  be 
made.  The  south  exteneiion,  purchased  last  year  by  the  Old  Gna 
Mining  Company,  of  San  Francisco,  was  worked  in  the  first  part  of  ISl 
and  some  rock  was  taken  ont.  Large  quantities  of  water  coming  i 
work  was  al^mdoned,  at  first  with  the  intention  of  resuming  it,  buttli 
has  not  been  done. 

The  bullion  shipments  from  Golconda  Station  /during  the  year  amoa 
to  about  $5,000. 

Winnemucca  district  is  seeing  better  days.  Last  September  work  w: 
commenced  on  the  Pride  of  the  Mountain,  an  old  mine,  which  is  now 
the  hands  of  the  company  owning  the  Humboldt  Beduction- Works,  i 
Winnemucca,  and  has  been  successfully  worked  since.  In  sinking 
shaft  on  the  ledge  across-cut  was  run  at  a  depth  of  75  feet,  andanoth 
ledge  was  found  6  feet  from  the  first.  A  force  of  about  four  miners  ai 
ten  Chinese  have  been  taking  out  a  daily  average  of  three  tons  of  gol 
quartz,  which  yields  about  $100  per  ton. 

Encouraged  by  this  success,  old  prospectors  went  to  work  in  tl 
neighborhood,  and  their  search  resulted  in  the  discovery  of  a  led| 
called  the  Champion.  A  shaft  about  38  feet  deep  has  been  sunk,  whi( 
developed  a  ledge  2J  to  3  feet  wide  on  the  foothills  of  Winnemuw 
Mountain,  about  three  miles  from  the  town.  About  two  tons,  whi( 
were  tried  at  the  reduction-works,  are  reported  to  have  assayed  abot 
$100  per  ton,  mostly  in  gold. 

Crystal  district. — This  new  mining-district  was  organized  by  the  pr 
prietors  of  the  Humboldt  Reduction- Works,  at  Winnemucca.  It  is  sit) 
ated  on  the  Fremont  range,  northeast  of  the  town.  The  Louise  wj 
located  and  prospected  by  a  shaft  about  30  feet  deep.  The  ore  obtaise 
contains  about  $60  per'ton  in  silver. 

Shipments  of  Humboldt  County  bullion  at  WiuTiemucca  for  1874 


January $7, 100 

February 6, 630 

March 21,625 

April 1,000 

May 2,300 

Juno 6, 000 

July 6, 830 


August $10,9( 

September 5,91 

October 4,81 

November 11, 7 

December , 9,0i 

Total 93,8 


These  shipments  were  made  mostly  by  the  Humboldt  Bednctic 
Works.  In  connection  with  this,  it  ought  to  be  stated  that  these  woi 
were  rented  by  the  Rye  Patch  Mining  Company  at  the  beginning 
the  year,  when  their  mine  yielded  twice  as  much  rock  as  could  be  worfe 
at  their  own  mill.  The  works  were  returned  to  their  owners  in  Ap 
hut  tho  latter  having  claimed  damages  for  deterioration  of  the  mach 
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^ry,  wLich  were  not  conceded  by  the  Bye  Patch  Company,  a  lawsuit 
^Vas  the  result.  The  case  was  decided  during  the  year  in  favor  of  the 
Humboldt  Eeduction-Works. 

Paradise  district  was  organized  during  the  first  part  of  the  year 
or  the  latter  part  of  1873.  It  is  situated  about  twenty -five  miles'in  a 
Dwtbeagterly  direction  from  Winnemucca^  in  the  range  of  mountains 
on  the  east  side  of  Little  Humboldt  Eiver,  and  southeast  of  Paradise 
Valley.  The  claims  most  worked  are  the  Credit  Mobilier  and  the  Gov- 
ernor Flanders.  The  first  has  a  tunnel  about  185  feet  long  on  the  ledge, 
and  a  shaft  about  80  feet  deep.  The  ledge  is  about  2  feet  wide,  and 
carries  gold  and  silver.  The  second  has  a  shaft  50  feet  deep  and  drifts 
atthe  tottom  riftiuing  for  25  feet  on  each  side  along  the  ledge.  The 
latter  is  broken  up,  and  quartz-bowlders  are  found  in  it,  which  are  said 
to  be  rich,  chiefly  in  silver-sulphurets.  The  course  of  the  ledges  are 
Dorthei8t»  They  stand  nearly  vertical,  the  foot-wall  being  metamor- 
phosedsand  stone,  the  hanging-wall  slate.  They  are  yet  in  the  hands  of 
the  discoverers.  A  good  many  other  claims  have  been  located,  but  as 
i    yet  little  work  has  been  done  on  tbem. 

Columbia  district — More  than  a  year  ago  Mr.  Vary,  the  owner  of  a 
i  raoch  on  Bartlett  Creek,  in  the  northern  part  of  the  county,  discovered 
i  a  gold-bearing  ledge.  After  prospecting  it,  he  put  up  an  arrastra,  and 
li  worked  several  tons  of  ore,  which  yielded  very  well  in  gold.  He  named 
i  the  mine  Badger.  A  mining-district  was  then  organized,  which  was 
^  called  Columbia.  Last  October  W.  A.  Bollinger,  of  ISan  Francisco, 
^  purchased  the  mine  and  formed  a  company,  which  was  incorporated  in 
California.  The  company  proposes  putting  up  a  mill  next  season. 
This  knowledge  coming  to  the  outside  world,  brought  into  the  district 
loaay  prospectors  and  all  the  accessories  drawn  together  by  a  mining 
^xeitement.  Many  ledges  were  located,  and  a  town  was  started,  called 
Varyville.  A  weekly  express  runs  at  present  between  this  new  camp 
<M)d  Winnemucca.  The  ledges  discovered  are  said  to  be  mostly  email, 
bat  rich  in  gold. 

Snow  Cr^  district. — This  new  district  is  about  ten  miles  from  Bart- 
lett  Creek.  Some  ledges  were  discovered  in  the  latter  part  of  the  sum- 
loer,  and  the  district  was  organized.  The  most  promising  claim  at 
present  is  the  Belle  of  the  West,  on  which  a  shaft  15  feet  deep  has  been 
^k.  The  ore  t is  said  to  be  argentiferous  galena,  with  other  minerals. 
Id  Sierra  district  work  was  commenced  in  April,  on  the  Lang  Syne 
Diine,  in  the  lower  tunnel,  where  there  is  a  vein  d>bout  5  feet  wide  bear- 
ing gold.  A  force  of  four  men  was  employed,  and  considerable  ore  was 
^tiicted.  The  death  of  the  principal  owner  of  the  mine  has  caused 
*  aospension  of  operations.  Four  tons  of  the  ore  extracted  was  sent  to 
the  Winnemucca  Mills,  giving  very  satisfactory  results. 

The  mill  in  this  district  built  for  the  Paul  process  was  bought  by  the 
company  at  sherifi's  sale. 

The  I^t  Chance  mine,  located  not  far  from  the  Tallulah,  was  steadily 
worked  by  the  owners  until  last  June,  when  they  made  a  shipment  of 
10  tons  of  the  first-class  ore,  which  assayed  about  $300  per  ton.  This 
&Torable  result  caused  them  to  increase  since  that  time  the  force  at  work 
00  the  mine,  and  more  regular  shipments  to  reduction- works  have  been 
made. 

Ihe  Tallulah  mine  has  not  been  worked  this  year.  It  is  yet  owned  by 
a  San  Francisco  company. 

The  Auburn  has  been  worked  at  intervals  by  the  owners  and  discov- 
erers. At  the  Thacker,  two  and  four  miners  have  been  emplojed  for 
aome  time.    A  shaft  50  feet  deep  on  the  ledge  shows  the  latter  fto\sv\^ 
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inches  to  2  feet  wide,  containing  gold-quartz,  with  some  galena,  and 
giving  some  very  good  assays. 

In  the  East  range,  in  Inksip  Gafion,  which  is  nearly  opx>08ite  to  Star 
Gafion  in  the  Hnmboldt  range,  a  copper-ledge  was  discovered  last  May. 
The  discoverers,  who  were  wood-choppers,  did  but  little  work  on  it. 
They  sold  their  claim,  which  they  called  the  Ella  Bruce,  to  parties  in 
Unionville,  who  have  now  two  men  at  work  sinking  a  shaft.  The  indi- 
cations for  a  large  copper-ledge  are  good.  "So  district  has  been  organ- 
ized. 

Central  district. — ^This  district  was  the  scene  of  active  operations  dur- 
ing the  first  part  of  the  year,  there  being  fifteen  men  at  work  on  the 
Marietta  and  the  Golden  Age,  two  on  the  Dutch mafi,  and  two  on  the 
Teamster,  to  provide  ore  for  the  mill  in  the  district.  It  is  said  that  the 
company  owning  the  mill  and  furnace  could  not  reduce  the  ores  saocess- 
fully.  The  concern  having  got  in  debt,  the  mill,  furnace,  the  interest 
in  three  of  the  mines,  and  the  personal  property  were  attached.  Hie 
personal  property  was  sold  at  sheriff's  sale,  and  the  rest  will  have  the 
same  fate  in  due  time.  The  failure  is  supposed  to  have  arisen  partly 
from  the  irregular  working  of  the  furnace,  which  could  not  be  made  to 
roast  uniformly,  and  partly  for  want  of  assorting  the  ores  properly. 
The  ledges  contain  poor  and  very  rich  rock,  which  were  mixed  together 
without  discrimination.  After  the  above  occurrence,  all  the  mines  were 
worked  at  times  by  the  miners  owning  them,  the  best  ore  being  shipped 
for  reduction.  The  mines  so  worked  are  the  Golden  Age,  Golden 
Chariot,  Dutchman,  Teamster,  Marietta,  and  Solitary. 

Humboldt  district — During  the  summer  a  patent  was  applied  for  for 
the  Madra  ledge,  in  this  district.  There  was  a  tunnel  of  about  60  feet 
run  on  the  ledge  during  the  year.  About  a  ton  of  the  ore  extracted 
from  the  mine  was  sent  to  New  York  to  be  tried,  there  being,  it  is  said^ 
negotiations  going  on  for  the  sale  of  the  mine  to  New  York  capitalists. 

In  JEcho  district  a  large  force  was  employed  on  the  Eye  Patch  Com- 
pany's mine  until  April.  The  mineral  having  given  out  at  that  time,  a 
few  men  were  kept  at  work  prospecting,  and  the  mill  run  on  tailings. 
Last  September  a  good  body  of  ore  was  again  struck,  and  the  force  was 
increased  to  fifteen  miners.  The  daily  extraction  since  then  has  been 
about  10  tons.  The  mill  is  now  run  on  ore  which  is  amalgamated  raw, 
close  attention  being  given  to  this  process. 

The  bullion-shipments  from  Rye  Patch  have  been  as  follows : 


January $5,  630 

February 13,600 

March 9,  000 

April 2, 600 

May 2,200 

June 1,350 

July 5,740 


August $2, 700 

September 2, 70O 

October 8,0» 

November 25,  WO 

December 20,lW) 

Total.. '.  99,370 


In  El  Dorado  district  two  miners  have  been  at  work  on  some  oldloc*' 
tions,  which  have  attracted  the  attention  of  moneyed  men.  Thedi^ 
trict  lies  between  Echo  and  Humboldt  districts. 

In  Star  district  the  Sheba  and  the  De  Sota  have  been  worked  most  oj 
the  year  by  a  few  men  taking  out  ore,  of  which  the  first  class  is  shipp^ 
to  reduction-works,  and  the  rest  passed  through  the  Krom  concentr^orSj 
the  concentrations  being  also  shipped. 

In  the  Sheba  mine  a  ledge  in  the  eastern  part  of  the  mine  ^^ 
followed  by  a  shaft  50  feet  deep,  where  a  fine  body  of  ore  was  fot**^"* 
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running  northward  toward  the  mountain,  and  southward  toward  the 
creeky  and  dipping  eastward  at  a  small  angle  from  the  vertical.  For 
the  economical  extraction  of  this  ore,  a  shaft  was  sunk  from  the  surface 
above  the  creek,  and  the  ledge  was  reached  at  a  depth  of  about  50  feet. 
The  ledge  contains  bodies  of  rich  ore,  which,  however,  again  pinch  out. 

The  De  Sota  is  worked  with  a  small  force,  which  keeps  prospecting, 
and  occasionally  strikes  bunches  of  ore. 

The  American  Basin  mine,  owned  by  the  Krom  Concentrator  Com- 
pany, is  an  old  mine,  on  which  considerable  work  had  been  done  for- 
merly by  driving  a  tunnel  throngh  very  hard  and  flinty  rock  to  reach  the 
ledge.  It  has  been  prospected  by  a  small  force  this  year.  The  ledge  is 
smaU,  and  the  mineral,  when  found,  is  usually  rich.  A  few  tons  were 
concentrated  at  the  mill  of  the  company. 

The  Krom  Concentrator  Mill  was  worked  in  a  small  way  during  most 
of  the  summer,  operations  being  limited  for  want  of  ore.  It  was  run, 
when  there  was  enough  ore  on  hand,  during  the  day  only,  and  shut 
down  at  night.  When  the  water  gave  out  in  the  latter  part  of  summer, 
the  reservoir  was  allowed  to  fill,  and,  when  opened,  the  mill  could  be 
ran  for  about  two  hours  at  a  time.  The  company  is  said  to  contemplate 
the  removal  of  the  mill  to  some  mining-camp  where  a  larger  supply  of 
ore  can  be  obtained  for  concentration.  The  value  of  ores  obtained  lh>m 
the  mines  may  be  put  down  as  follows : 

From  the  Sheba  mine : 

10  tons  first-class,  at  about  $330  per  ton (   ^^„  ^o^ 

199  tons  second  and  third  class /   «Ji^,o^u 

From  the  De  Soto  mine : 

10  tons  first-class,  at  about  $550  per  ton 
199  tons  second  and  third 


class   ^^''''  ••••; }     18,860 


^: 


y. 


Total 36,490 

Afoundery  has  been  commenced  on  a  small  scale  at  Mill  City.  It  is 
expected  to  have  a  furnace  for  melting  all  old  cast  iron  gathered  from 
old  machinery  and  cast-off  shoes  and  dies  at  mills  in  the  couptry  along 
the  railroad,  and  of  this  it  is  intended  to  cast  new  shoes  and  dies  to  sup- 
ply the  local  demand. 

ELKO  COUNTY. 

Tbe  only  mining  operations  worth  recording  have  been  carried  on  in 
SioSroad  district  The  principal  work  in  the  district  has  been  done  by 
tbe  Empire  City  Mining  Company,  which  has  continued  developing  its 
Aines,  with,  however,  only  indifferent  results.  Mr.  O.  H.  Hahu  of  Eu- 
i^a,  who  smelted  in  a  short  run,  from  October  19  to  November  18,  all 
ft©  ore  which  the  company  x>roduced  during  the  whole  year,  has  fur- 
i^ed  me  with  the  results,  which  are  embodied  in  the  metallurgical  part 
^  this  report. 
In  regard  to  the  mines  of  the  district,  Mr.  Hahn  says : 
the  principal  mines  are  located  in  a  crescent  line  around  the  miners' 
<i^p,  called  Highland,  two  miles  to  the  southwest  of  Bullion  City.    They 

a^  be  classified  as  lead  and  copper  mines.  The  latter  contain  princi- 
y  silicate  of  copper,  comparatively  speaking  a  poor  copper-ore,  yet 
^waUe  for  fiuxingpurposes,  with  subordinate  quantities  of  the  differ- 
^carbonates  and  oxides  of  copper,  and  hardly  any  precious  metals. 
^  ores  occur  in  segregated  veins  or  deposits  in  a  dolomitic  limestone, 
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and  fomi  sometimes  net-works  of  considerable  extent,  as  in  the  insf 
of  the  Ella  mine,  onoe  the  most  noted  of  the  district.    It  seems, 
ever,  that  the  working  of  the  copper-mines  has  not  be^i  attende 
very  gratifying  resnlts,  for  the  shipping  of  copper-ores  has  ceasec 
tirely,  and  bat  few  of  the  mines  are  being  developed  now.       * 

At  the  present  time  miners  and  operators  have  concentrated 
attention  npon  the  development  of  the  lead-mines,  and,  it  is  to  be  he 
with  better  saccess. 

The  ores  of  the  lead-mines  form  lenticular  masses  at  or  near  the 
tact  of  the  crystalline  limestone  with  a  dioritic  porphyry,  and  cohsi 
carbonate  of  lead  and  of  galena,  which  occnrs  either  in  solid  blocl 
is  disseminated  in  ribbons  through  the  coantry-rock.  Their  other 
eral  associates  are  silicate  of  copper,  red-copper  ore,  and  brown  and 
careens  spar,  which  give  the  ore  a  refractory  character.  Of  the  prec 
metals  only  silver  is  found  in  the  ore,  in  greatly  varying  qmuitities,  r 
ing  from  15  to  150  ounces  per  ton.  The  principal  mines  worked  arc 
IiMt  Chance  and  Elko  tunnel,  belonging  to  the  Empire  City  Comp 
of  New  York,  and  the  Webfoot  and  Tripoli,  owned  by  A.  J.  Bal 
&  Co.,  of  San  Francisco.  Both  companies  own  smelting-works  in 
town  of  Bullion. 

As  before  stated,  the  ores  of  Bailroad  district  have  a  refractory  c 
acter,  on  'account  of  the  copper  and  the  carbonate  of  lime  and  mago 
tbey  contain. 

The  Webfoot  Company  made  but  one  small  run  of  eight  or  ten  d 
during  which  120  tons  of  ore  were  reduced,  yielding  34^  tons  of  ball 
of  an  alleged  silver- value  of  $220  per  ton.  It  was  the  intention  of 
company,  in  December,  to  make  another  run  as  soon  as  iron-pyi 
could  be  procured  to  reduce  the  skimmings  accumulated.  I  am 
informed  whether  this  second  campaign  has  been  made. 

Spruce  Mountain  district  has  been  lying  idle  throughout  the  year, 
reorganization  of  the  In^ot  Mining  Company  was  intended,  but  I 
not  informed  whether  it  has  been  carried  out. 

Cornucopia  district  has  continued  to  attract  local  Attention  by 
richness  of  some  of  its  ores ;  but  developments  have  not  progressed 
iiciently  to  permit  shipments  of  importance. 

WHITE  PINE  COUNTY. 

Notes  on  this  county  have  been  furnished  to  me  by  Mr.  A.  J.  Bro 
Mr.  Alexander  Trippel,  M.  E.,  and  various  other  gentlemen,  whose  ki 
ness  has  been  acknowledged  in  the  proper  places  in  this  report. 

The  mining-industry  of  this  county  is  slowly  but  surely  recover 
from  the  depression  characteristic  of  the  last  four  years.    No  discoi 
ies  have  been  made  of  new  mining-districts  within  the  limits  of 
county,  and  no  very  important  developments  have  been  made  in  ani 
the  mines  worked  in  the  old  districts ;  yet  progress  has  been  steady  a 
encouraging,  and  promises  well  for  the  future.    The  winter  of  1873  i 
one  of  the  severest  ever  known  since  the  settlement  of  the  county.    '. 
roads  were  blocked  with  immense  snow-banks,  so  as  to  be  totally 
passable  during  the  first  three  months  of  the  year.    No  ore  was  de 
ered  at  the  mills,  and  the  bullion-product  of  the  quarter  was  from 
on  hand  at  the  commencement  of  the  year,  and  therefore  amounts  to 
meager  sum  of  only  $49,688,  produced  from  1,309  tons  of  ore.    ^ 
product  of  the  second  quarter  was  3,720  tons  of  ore,  yielding  $124,^ 
The  third  quarter  produced  4,158  tons  of  ore,  worth  $203,013,  and 
returns  of  the  last  quarter  foot  up  4,527  tons,  yielding  $222,002.    . 
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i-prodact  of  the  year  shows  a  considerable  iocrease  over  that  of 
>e\ng  $599,530,  from  13,714  tons  of  ore  and  tailings.  The  increase 
ily  dae  to  the  Cherry  Creek  mines.  Eeuewed  confidence  in  the 
tience  of  the  mineral-deposits  in  depth  is  being  gradaally  estab* 
particularly  in  the  limestone-disUicts  of  WlHte  Pine  and  Bob- 

!e  new  shaft  smeltingfnmaces  have  been  built  in  the  county 
:  the  year,  one  in  Eobinson,  one  in  Diamond,  and  one  in  Newark, 
first-named  has  made  two  successful  runs  of  about  fifty  days 
The  last  two,  owing  to  the  highly  quartzose  character  of  the 
ave  not  been  altogether  successful.  Both  districts  yield  ores  of 
;  grade  in  silver  and  a  fair  percentage  of  lead,  and  with  a  correct 
i  of  dressing,  the  mcyority  of  these  ores  could  be  made  available 
luotion  in  the  blast-furnace. 

Vhite  Pine  district  one  of  the  old  Mattison  furnaces  was  tempo- 
repaired  and  a  short  run  made,  for  the  purpose  of  testing  the 
ability  of  smelting  the  base  ores  of  the  district,  the  idea  having 
root  somehow  that  they  were  especially  refractory.  This  test 
GMle  with  the  view  of  erecting  improved  ftirnaces  in  a  more  eli- 
ocality  during  the  ensuing  summer,  if  the  campaign  proved  suc- 
.  None  but  rich  carbonate  ores,  free  from  copper,  were  selected 
9  trial,  and  though  the  operation  was  carried  on  by  men  wholly 
lainted  with  the  practical  as  well  as  the  scientific  details  of 
}g,  yet  they  claim  a  success,  both  metallurgically  and  financially, 
uble  was  experienced  from  wall  accretions  or  salamanders,  and 
ling  of  '^pancake  sandstone"  was,  apparently,  wholly  uninjured 
run.  Three  hundred  and  fifty  tons  of  ore  were  run  through  in 
days,  the  average  assay- value  of  which  was,  lead,  25  per  cent.; 
$70  per  ton.  The  product  was  55  tons  of  metallic  lend,  worth 
(250  to  $300  per  ton  in  silver,  and  about  10  tons  of  matte,  skim- 
and  speiss,  worth,  by  assay,  $160  per  ton.  This  last  product  still 
IS  on  hand.  The  loss  was  excessive,  being  about  33  per  cent,  a 
1  of  which  will,  however,  be  recovered  from  the  material  on  hand, 
le  result,  though  partially  negative,  ha«  had  the  beneficial  effect 
iving  confidence  in  the  future  of  the  Base  range ;  and  mines  in 
itt  of  the  district  that  have  been  lying  idle  for  the  last  four  years 
een  sought  out,  and  work  on  them  has  been  renewed  in  earnest, 
ly  cases  with  highly  gratifying  results. 

lew  mills  have  been  built  in  the  county  during  the  year,  and  no 
KS  have  been  dismantled.  There  are  eighteen  in  running  order, 
ling  204  stamps.  None  of  them,  however,  have  run  on  full  time, 
me  have  not  been  in  operation  at  all.  They  are  distributed  as 
): 

te  Pine  district:  Stamford,  30  stamps,  idle:  International,  30 
^  running  since  April ;  Smoky,  20  stamps,  idle^  White  Pine,  10 
3,  idle ;  Metropolitan,  5  stami>s,  ran  May  and  June;  Swansea,  10 
»,  idle;  Dayton,  20  stamps,  idle;  Manhattan,  24  stamps,  idle; 
Gristo,  20  stamps,  idle. 

ark  district :  Newark,  20  stamps,  ran  May  and  June, 
inson  district :  Watson,  10  stamps,  running  part  of  the  time  on 
>m  Ward  and  Nevada  districts. 

n  district:  One  mill,  20  stamps,  running  part  of  the  time  on  ore 
he  Social  and  Steptoe  Company's  mines  and  on  Cherry  Creek  ore. 
rry  Creek  district :  Exchequer,  5  stamps,  idle,  and  one  small  con- 
f  2  st^imps,  run  on  ore  from  the  Chance  mine. 


268     MINES   AND   MINING   WEST   OF   THE    ROCKY   MOUNTAINS. 

Schell  Greek  district  has  three  5-stamp  mills^  only  one.  of  which  h; 
been  ran  during  the  year. 

Newark  district — ^This  is  an  old  district,  which  was  discovered  at 
organized  in  18G6.  Several  of  the  most  prominent  ledges  were  pn 
chased  by  the  Centenary  Company,  then  doing  business  in  Santa  I 
district,  Lander  County,  and  its  20-stamp  mill,  formerly  erected  in  tb 
last-named  district,  was  removed  to  Newark  and  erected  there.  Tb 
ores  were  rich,  and  the  district  promised  well  for  a  time ;  bat  the  vein 
were  found  to  be ''  bunchy,"  and  some  of  the  lodes  were  too  base  for  mill 
ing.  The  supply  of  milling-ore  was  therefore  precarious,  and  the  dis 
trict  fell  into  disrepute,  and  was  abandoned  during  the  White  PiD( 
excitement  in  1868.  Work  was  again  resumed  last  spring,  and  carried 
on  for  a  time  with  considerable  vigor,  but  without  any  marked  success. 
Several  private  companies  are  mining  in  a  small  way  and  shipping  theii 
ore  to  Eureka  for  reduction.    Most  of  them  are  making  money. 

In  regard  to  coal  on  Pancake  Mountain,  I  insert  here  the  followiog 
paper,  which  was  sent  by  Mr.  A.  J.  Brown,  of  Treasure  City,  to  a  late 
meeting  of  the  Institute  of  Mining  Engineers : 

I  herewith  send  to  the  institute  a  Bample  of  Pancake  coal.  It  is  rather  early  yel  to 
make  any  estimate  of  the  future  value  of  the  discovery ;  but  it  is  certainly  the  moil 
promisinic  vein  of  coal  yet  discovered  in  the  State  of  Nevada,  and,  I  believe,  the  flat 
tme  coal  found  west  of  the  Rocky  Mountains,  or  perhaps  west  of  the  Missouri  Birer, 
unless  some  of  the  Utah  coals  belong  to  the  coal-measures  of  Carboniferous  age.  Tbc 
Pancake  vein  certainly  belongs  to  the  Carboniferous,  as  rocks  of  a  later  age  are  wholly 
wanting  in  this  locality. 

The  JPojicake  Mountain  is  a  low  range  of  hills  situated  in  the  valley  about  midwiy 
between  the  White  Pine  and  Diamond  ranges,  and  occupies  throughout  its  length  a 
thirty  miles  or  more  the  basin  or  trough  of  a  synclinal  fold.  The  higher  mountaifl 
ranges,  both  east  and  west,  follow  mainly  the  axes  of  mountain  anticlincus,  and  exhibH 
only  Devonian,  Silurian,  and  Azoic  rocks.  About  midway  between  White  Pine  uA 
Pancake,  two  or  three  mounds  which  are  identical,  both  lithologically  and  paleoDr 
tologically,  with  the  limestone  of  Treasure  Hill,  crop  through  the  quaternary  forma- 
tion  of  the  valley,  and  still  further  west  are  found  dark  bituminous  shales  identical 
with  those  found  along  the  east  slope  of  Treasure  liill  and  under  the  towns  of  Hamil- 
ton and  Eberhardt.  Some  four  miles  still  further  west,  and  belonging  to  a  much  higiitf 
geological  horizon,  we  find  the  coal-formation. 

The  formation  immediately  inclosing  the  veins  (of  which  there  are  said  to  be  two) 
is  mainly  slate,  though  in  places  a  light-colored  rock,  which  the  miners  call  soapstoiMi 
comes  in  contact  with  the  vein.  Impressions  of  leaves  and  plants  are  found  in  the 
slates,  and  a  few  specimens  of  Siyillaria  have  been  found  on  the  surface  in  the  vicinity* 
The  sandstone-formation,  from  which  is  quarried  the  lire-proof  lining  used  intbt 
Eureka  furnaces,  overlies  the  coal-formation  ;  and  I  think  that  another  bed  of  sand- 
stone occurs  some  distance  under  it,  but  of  this  I  am  not  positive. 

The  vein,  where  worked,  is  situated  near  the  north  end  of  Pancake  Mountain,  about 
fourteen  miles  west  of  Hamilton  and  twenty  miles  east  of  Eureka.  The  vein  strikM 
north  and  south  and  dips  quite  steeply  (4(P)  to  the  west.  In  thickness  it  varies  fios 
5  to  6  feet,  but  it  is  much  broken  and  displaced ;  and  in  some  places  the  coal  appoaD 
to  have  been  destroyed,  and  a  kind  of  ush  fills  its  place  in  the  vein.  Several  expsri* 
ments  at  coking  on  a  small  scale  have  been  tried,  and  have  resulted  satisfactorilj* 
The  citizens  of  Eureka  are  discussing  the  feasibility  of  lighting  their  town  with  gai 
made  from  this  coal. 

Steam  hoisting  and  pumping  machinery  has  been  erected  on  the  mine  during  tba 
past  winter,  and  the  company  evidently  is  in  earnest  in  its  determiuatiou  to  findooil 
in  paying  quantities,  if  it  exists. 

The  mine  is  opened  by  two  inclines  on  the  vein,  the  deepest  of  which  is  downS4<^ 
feet. 

A  party  of  prospectors  has  been  engaged  during  the  winter  in  sinking  a  shaft  in  tin 
blacK  shale  ou  the  Momomoke  Mountain  in  search  of  coal.  This  shale  is  highly  bits* 
minous  where  protected  from  the  air,  and  consequently  burns  for  a  while  with  a  brigkl 
fiame,  but  does  not  burn  to  an  ash — a  fact  which  has  lured  numbers  of  men  onti 
spend  several  thousand  dollars  at  different  times  in  search  for  coal  where  none  can  iN 
found.  Query :  Do  not  these  two  beds  of  bituminous  shales  correspond,  in  appearanoe 
churacteristics,  and  geological  place,  with  the  Marceilus  and  Genesee  shales  of  Kef 
York! 

The  above  description  of  the  appearance  of  the  coal-vein,  thickness,  works,  «fec.,  wa 
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I  from  the  owners.  I  was  there  early  last  winter,  but  the  damp  was  on  fire 
)  works  were  half  fall  of  water,  so  that  I  was  obliged  to  return  without  accom- 
g  my  parx)ose  of  seeing  for  myself.  If  it  is  half  as  G:ood  as  claimed,  it  is  one  of 
Bt  important  disooTeries  ever  made  in  the  State  of  Nevada. 

t  miue  has  been  worked  steadily  during  the  year,  and  has  attained 
th  of  480  feet,  measnred  on  the  incline.  The  v^in  is  about  2  feet 
of  good  marketable  coal.  The  present  product  of  about  100  tons 
onth  sells  at  from  $12  to  $20  per  ton  on  the  dump.  The  Eureka 
ilidated  Company  is  the  purchaser. 

ite  Pine  district — ^Tho  North  Aurora,  of  the  Eberhardt  and  Aurora 
»lidated  Company,  is  the  principal  mine  worked  in  this  district 
g  the  year.  The  works  have  been  extended  north  through  ore^ 
ig  connection  with  the  Central  shaft  and  the  works  of  the  South 
i  Beecher,  thereby  establishing  a  continuous  ore-connection  from 
^ard  Beecher  Consolidated  to  the  O'Neil  grade,  a  total  distance  of 
feet  The  ore-channel  has  followed  the  great  spar-vein  through- 
8  course,  sometimes  pinching  to  a  mere  seam  for  a  few  feet,  and 
extending  to  a  thickness  of  from  30  to  00  feet.  Three  of  these  large 
»  have  been  found  and  worked  since  last  April,  furnishing  about 
18  of  '$60  ore  daily.  There  is  a  full  years  supply  still  in  sight, 
lentral  shaft  has  been  sunk  another  hundred  feet,  and  is  now  300 
eep  vertically,  with  good  ore  in  the  bottom.  The  hoisting-engine 
&en  removed  from  the  Beecher  shaft  to  the  Central,  and  it  is  the 
ion  to  make  the  latter  the  main  working-shaft.  This  mine  has 
ced  during  the  year  9,741  tons  of  ore,  which  has  yielded  $420,394. 
>tal  yield  of  this  mineral-belt  to  date  has  been  70,257  tons  of  ore, 
J  a  gross  yield  of  $2,830,783,  or  about  $40  per  ton.  The  greatest 
from  which  ore  has  been  extracted  is  230  feet  from  the  surface, 
i  Mammoth  mine  has  completed  a  tunnel  700  feet  in  length,  run- 
;he  whole  distance  through  an  immense  body  of  low-grade  quartz, 
e  extreme  end,  and  at  a  vertical  depth  of  300  feet  from  the  surface, 
siderable  body  of  excellent  milling-ore  has  been  found,  the  assays 
ich  range  from  $30  to  $500  per  ton  of  2,000  pounds. 
)  Edgar  belonging  to  the  Ward  Beecher  Consolidated  Company, 
3pt  a  small  prospectiug-force  employed  during  the  seasons.  Drifts 
been  run  in  di£ferent  directions,  principally  south  and  east.  Some 
ore  has  been  found,  but  only  in  small  bunches.  A  large  body 
r  ore  is  still  standing  in  the  old  works,  which  will  probably  be  ex- 
d  and  worked  during  the  coming  summer. 

the  Original  Hidden  Treasure,  drifts  have  been  run  south  from 
id  of  the  main  tunnel,  and  an  incline  has  been  sunk  from  one  of 
2^  feet  below  the  tunnel-level,  or  700  feet  vertical  depth  from  the 
».  Some  bunches  of  ore  were  found,  but  they  proved  unimportant, 
iitum  of  graphitic  slate  was  passed  through  at  a  depth  of  GOO  feet 
the  surface.  It  was  probably  a  part  of  the  slate-formation  over- 
the  mineral-bearing  limestone  on  the  east  slope  of  Treasure  Hill. 
I  surmise  is  correct,  then  the  evidence  would  be  conclusive  that  the 
tunnel  has  stopped  at  least  200  feet  short  of  the  main  ore-channel. 
I  Indianapolis,  situated  on  the  ridge  700  feet  south  of  the  Eber- 
mine,  has  been  worked  part  of  the  year.  A  drift  has  been  run 
from  the  main  incline  100  feet,  and  a  very  large  body  of  $30  ore 
leen  exposed.  The  general  character  of  the  quartz  very  much 
bles  that  formerly  found  in  the  Eberhardt  miue,  but  it  lacks  the 
»s  of  the  chloride  of  that  mine,  though  thd  silver  exists  here  also 
form  of  scales  of  horn-silver, 
the  west  side  of  the  White  Pine  Mountain,4:ho  Caroline  and  French 
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have  been  worked  as  usual,  each  yieldiug  a  small  quantity  of  rich  or 
enough  to  make  the  working  of  the  mines  remunerative  to  the  ownen 

The  Chester,  a  copper-lode,  develops  well,  so  fiur  as  worked.    Sulpha 
ets  of  iron  and  copper  exist  in  the  greatest  abundance.    The  vein 
about  1^  feet  thicl^ 

At  the  north  end  of  the  mountain  a  company  has  been  engaged  i 
running  a  tunnel  to  tap  the  Jennie  A.  series  of  ledges  at  a  depth  c 
from  800  to  1,000  feet  below  the  surface. 

The  Champion  lode,  on  the  east  slope  of  the  mountain,  has  bee; 
worked  since  August.  A  large  body  of  cerussite  and  galenite  wai 
found  near  the  surface.  From  this  three  miners  extract  about  5  tons  pei 
day  in  sinking  a  small  shaft.  The  ore  contains  50  per  cent  of  lead  and 
$55  per  ton  in  silver. 

'  The  C.  T.  Fay  has  produced  126  tons  of  carbonate  ore,  which  has 
been  smelted  in  the  Mattison  furnace.  The  yield  by  assay  was  aboat 
$90.  per  ton  in  silver  and  36  per  cent,  of  lead.  A  small  quantity  o( 
antimony  is  present  in  all  the  ore  from  this  mine. 

The  Charter  Oak  Company  has  just  completed  a  tunnel  250  feet  io 
length,  tapping  the  vein  150  feet  from  the  surface.  The  vein  is  2}  feet 
thick  where  opened  by  the  tunnel,  and  is  very  solid  and  regular.  Tiie 
ore  ranges  from  $40  to  $100  per  ton. 

The  Mobile  Consolidated  Company  has  run  a  prospecting-tunnel  400 
feet  along  its  vein.  The  greatest  depth  at  the  face  of  the  tuuDel  is 
250  feet  vertically.  The  vein  is  from  3  to  5  feet  thick  and  well  defined. 
One  hundred  tons  of  the  ore,  smelted  at  the  Mattison  furnace,  yielded 
$55  per  ton  in  silver.  The  dump  contains  about  300  tons  of  the  same 
class  of  ore. 

The  Oro  mine  is  situated  low  down  near  the  old  town  of  Swansea, 
and  has  been  opened  to  the  depth  of  125  feet  from  the  surface.  The 
vein  is  from  3  to  5  feet  thick  at  the  lowest  point  reached,  and  aboat 
2  feet  where  first  found,  40  feet  from  the  surface.  About  200  tons  (A 
ore  have  been  extracted  since  the  1st  of  September.  No  ore  is  taken 
out  except  what  is  actually  necessary  in  sinking  the  shafts  and  dnving 
drifts.  Two  men  extract  from  3  to  6  tons  per  day.  The  average  yidd 
of  the  ore,  as  it  comes  from  the  mine,  is  from  $80  to  $100  per  ton. 

The  Imperial,  one  of  the  oldest  and  best  known  mines  in  the  Base 
range,  has  been  worked  during  the  fine  weather.  A  tunnel,  started  at 
the  lowest  point  attainable,  has  been  run  100  feet  for  the  purpose  d 
opening  the  vein  80  feet  below  the  old  works.  The  vein  will  be 
tapped  at  120  feet.  This  mine  in  former  days  yielded  about  1,500  toni 
of  valuable  ore  from  the  old  shallow  workings,  and  they  are  not  ye< 
exhausted.  The  ore  averages  about  $80  in  silver  per  ton  and  10  or  IS 
per  cent,  of  copper  carbonates. 

A  tunnel  has  been  run  along  the  Onetho  lode  for  150  feet,  disclosini 
a  large  amount  of  low-grade  ore.  The  vein  varies  from  5  to  8  feet  ii 
thickness;  but  the  ore  contafus  only  $35  in  silver  per  ton  and  22  pei 
cent,  of  lead,  so  that  it  cannot  be  sold  at  a  profit  to  custom-furnaces 
The  ledge  runs  eastward  into  Treasure  Hill,  and  it  is  the  intention  ti 
follow  it  with  a  tunnel  as  far  as  it  goes.  The  croppings  have  been  trace< 
on  the  surface  for  3,000  feet,  or  nearly  to  the  "  free-metal^  belt. 

The  Silver  Plate,  one  mile  north  of  Hamilton,  has  been  exploited  dm 
iug  the  year,  and  a  considerable  quantity  of  excellent  milling-ore  ha 
been  extracted. 

I  introduce  here  the  notes  of  Mr.  A.  Trippel  in  regard  to  the  Eb© 
hardt  and  Stanford  Mills,  which  are  of  technical  interest : 
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Iberfaardt  and  Aurora  Mill^  at  Eberhardtowo,  was  rebuilt  in 
'j  has  30  stamps  of  750  pounds  each,  making  94  drops  of  8  inches 
ite.  Battery-screens,  40  meshes  per  linear  inch.  The  battery 
es  the  dry  pulp  directly  into  cars,  by  which  it  is  carried  into  16 
5  feet  diameter,  the  mullers  making  58  revolutions  per  minute, 
re  8  settlers,  making  9  revolutions,  and  4  agitators  making  16 
»ns.  Capacity  of  mill,  40  tons.  Yield,  75  per  cent,  of  assay. 
L  There  are  3  tubular  boilers,  of  50  inches  diameter  uid  16 
^,  and  2  reserve-boilers.  Fuel,  wood,  (soft,)  of  whidi  9  to  10 
3  used  daily.  In  this  mill  the  stamps,  pans,  settlers,  and  agi- 
c  driven  by  belts.  The  mullers  last  from  3  to  6  weeks.  Cost 
Qg  a  ton  of  ore,  $12.  The  pans  are  charged  twice  a  day  with 
nuds  of  ore  at  a  time,  and  the  charge  is  ground  in  the  pans  for 
ars. 

llowing  shows  the  operations  of  the  mill  during  1873,  and  is 
Dg  on  account  of  the  relative  cost  of  materials  per  ton :  TreaUNd 
le  year,  6,133  tons  of  Eberhardt  and  Aurora  ore,  all  ^^  chlorides,^ 
x>lored  limestone  ^  average  assay-value  per  ton,  $56.78 ;  total 
per  assay,  $343,357.27  ;  bullion  produced,  value,  $298,892.82: 
per  cent. ;  running-days,  162 ;  tons  worked  daily,  37.8:  total 
Mluction,  $72,471.21  ]  cost  per  ton  of  ore,  $11.88;  loss  of  quick- 
r  ton,  1.4  pounds, 
llowing  are  the  items  of  cost : 


Items. 


corda  

10,708  poancU 

)81  poands 

MsiniD,  S,606  pounds 
»ands 

7  feet  ".'.'I.'!'.**'..*." 

>Kalloiis 

gaUoQs 

poonds 

ozes 

SSponDds 

39  Doshels 

Sgalloos 


ToiilcMt 


$13, 4S4  75 

9.563  Itf 

4, 131  05 

S,13t  55 

1,700  34 

S5, 447  75 

0,150  00 

6^000  00 

883  00 

180  00 

.     301  00 

844  08 

305  00 

41  85 

18  80 

774  14 

848  50 

30  00 

1,483  17 


78^471  91 


Per ton  of 
ore. 


0.34  cord 

L4    pounds 

5.55  pounds. 

0.44  poand.. 

9. 17  ponnds 

14  15 

1  00 

97 


63 


PeroenUg« 
of  cost  per 
ton. 


18.53 
13.88 
5.70 
8.95 
8.35 
3.M1 
&49 

ass 


5c  38 


100.00 


Jcksilrer  was  bought  by  good  finrtnne  it  95  eentt,  tbe  priee  being  at  the  tims  tljOS  per 


tanford  Mill,  at  Eberhardtown,  belongs  to  an  English  company, 
idle  in  1874.  The  ores  worked  heretofore  in  this  mill  were 
>m  Treasure  Hill,  chlorides,  averaging  $38  per  ton  on  about 
ns.  The  mill  has  30  stamps  of  750  pounds  each,  making  96  to 
of  8  to  0  inches  per  minute.  Capacity,  40  to  45  tons  per  day. 
hing.  Three  tubular  boilers,  50  inches  diameter,  16  feet  length ; 
feet  stroke,  20  inches  diameter :  fuel,  soft  wood ;  consumption, 
daily.  Average  yield,  from  82  to  87  per  cent  of  aasay-value. 
contains  16  Wheeler  &  Hepburn  pans,  of  5  feet  diameter,  8  set- 
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tiers,  and  d  agitators,  all  arranged  Iq  two  rooms  at  right  angles  to  the 
battery,  a  passage  being  left  in  the  center  for  cars.  Qaicksilver  con- 
sumed per  ton  of  ore,  1^  ponnds :  salt  consumed  per  ton  of  ore,  6  pounds  : 
cyanide  of  potassium  eonsumea  per  ton,  i  pound.  The  ore  is  ground 
in  the  pans  for  3  to  4  hours. 

Lake  district  is  so  named  from  two  small  ponds,  a  few  yards  in  ex- 
tent, found  within  its  limits.  It  is  situated  in  the  Eobinson  range 
of  mountains,  about  twenty-two  miles  south  of  Robinson  district, 
and  was  discovered  and  organized  in  August,  1872.  The  formation 
is  mainly  slate,  occasionally  capped  with  fragments  of  a  formerly  con- 
tinuous limestone  formation.  So  far  but  one  lode  has  been  discov- 
ered. Its  course  is  north  and  south,  and  its  length,  as  far  as  traced  by 
crossings,  is  from  six  to  seven  miles.  It  occupies  apparently  a  vast 
fissure,  following  the  axis  of  a  great  anticlinal  fold.  The  vein  itself 
forms  a  longitudinal  valley  or  depression  from  150  to  300  feet  wide 
along  the  summit  of  the  mountain  range.  The  ore  found  is  prind- ' 
pally  stromeyerite,  and  ranges  by  assay  from  $30  to  $600  per  ton  in 
silver.  Wood  and  water  are  convenient  to  the  mines,  and  unusually 
abundant  A  great  number  of  locations  have  been  made,  and  many  of 
them  promise  well ;  but  the  developments  are  meager. 

Ward  district  is  situated  on  the  eastern  slope  of  the  Bobinson  or* 
Egan  range  of  mountains,  twenty  miles  south  of  Bobinson  district.    It 
was  organized  in  1872.   The  mines  in  this  district  are  owned  mcNstly  by  the 
Martin  White  Silver-Mining  Company,  of  San  Francisco.    The  principal 
mines  are  the  Paymaster,  Mountain  Pride,  Young  America,  Mammoth, 
Caroline,  Defiance,  Wisconsin,  Grampus,  Governor,  Syndicate,  fien 
Franklin,  Cyclops,  Marlborough,  Joe  Daviess,  Ben  Yorlick,  Ben  Lomond, 
Midlothian,  Kelson,  Eudicott,  and  Waverly.    The  company  owns  the 
iirst  named  seven  mines  by  purchase,  the  remainder  by  location.    The 
development  of  these  mines  was  commenced  on  the  loth  of  October, 
1874    A  shaft  has  been  sunk  on  the  Paymaster  mine  to  the  depth  of 
190  feel,  48  feet  of  which  was  in  ore.    At  the  depth  of  90  feet  the  ore  i« 
just  disappearing  from  the  bottom  of  the  shaft  as  the  vein  dips  to  tbe 
eastward.    The  company  has  run  no  levels  as  yet  on  any  of  the  mines. 
One  hundred  and  fifty  tons  of  second-grade  ore,  that  the  company  had 
worked  at  Kobinsou,  averaged  $120  per  ton.    This  ore  was  obtained  in 
sinking  the  shaft;  also  15  tons  of  ore,  which  are  sacked,  and  not  yetdia- 
posed  of,  which  are  expected  to  averap^e  $500  per  ton.    This  vein  is  3S 
feet  wide.    There  ia  also  a  shaft  on  the  Young  America  mine  60  feet  deep, 
the  last  10  feet  being  in  ore.    Quality  and  richness  of  ore  are  the  sam© 
as  in  the  Paymaster,  but  the  vein  is  not  so  wide.    Shafts  are  snnkoa 
the  Grampus,  Mountain  Pride,  Defiance,  Caroline,  Mammoth,  and  Syn- 
dicate mines,  to  depths  of  from  40  to  70  feet^    AH  the  mines  show  coH' 
aiderable  quantities  of  ore,  principally  sulphurets,  assaying  from  $40  to 
$300  per  ton.    Work  is  progressing  on  the  other  mines  as  fast  as  the 
weather  and  circumstances  will  permit.    Xext  sj)nng  and  summer  the 
company  proposes  to  erect  reduction-works.    Plenty  of  wood  and  water 
are  in  tbe  immediate  vicinity  of  the  mines.    Two  good  roads  have  been 
bui^t  into  the  district,  and  boarding  and  lodging  houses,  &c.,  have  been 
erected. 

The  Watson  Company,  of  Robinson,  has  also  purchased  some  of  the 
best  claims  in  this  district,  and  developments  have  been  begun. 

Robinson  district — This  district,  of  which  Mineral  City  is  the  camp, 
is  located  forty-four  miles  northeast  of  Hamilton  and  fifty-six  miles 
southwest  of  Cherry  Creek.    The  altitude  of  Mineral  City  is  6,500  feet,  v^ 
the  town  being  situated  in  an  east  and  west  caiion  of  a  southern  spar  L 
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of  the  Egan  range,  and  witbin  four  miles  of  Steptoe  Valley.  I  am  in- 
debted for  notes  on  this  district  to  A.  Trippel,  M.  E.,  of  Austin.  The 
general  formation  here  is  qnartzite,  alternating  with  compact  and  shaly 
limestone.  Several  extensive  porphyritic  dikes  traverse  the  stratified 
rocks  in  an  east  and  west  direction.  The  stratified  rocks  are  in  many 
places  seen  mach  contorted,  especially  near  Murray  Greek,  to  the  east- 
ward of  Mineral  City.  Outcrops  of  ferruginous  gossan  are  observed  for 
over  two  miles  in  length  near  the  town. 
Some  of  the  principal  mines  are : 

The  Hayes:  strike,  east  and  west ;  contact- vein,  bet^veen  quartzite  and 
porphyry ;  dip,  south ;  from  1  to  10  feet  wide ;  has  ore  in  quantity,  aver- 
^gu^g  t^  in  silver. 

The  Altman :  strike,  east  and  west ;  dip,  south ;  between  porphyry 
and  limestone;  has  a  large  outcrop;  ore,  $30  in  silver.  This  mine 
has  been  opened  now  to  a  depth  of  250  feet  from  the  surface.  The 
explorations  show  a  mass  of  iron-ore  800  feet  in  length  by  300  feet 
in  thickness,  traversed  by  seams  and  masses  of  argentiferous  and 
auriferous  lead-ore,  varying  in  thickness  from  1  to  30  feet. 

A  recent  location,  the  Alcyon,  has  opened  into  a  vein  of  galena  7  feet 
in  thickness,  Uiat  prospects  well  in  silver.    It  is  situated  only  about  200 
feet  ftom  the  New  Canton  furnace. 
The  Ward  ElUs,  similar  to  the  last,  but  with  underlying  granite. 
The  Gash,  six  miles  from  town,  has  ore  with  more  ^ena,  and  hence 
suitable  for  smelting. 

About  two  miles  from  town  a  mineral-belt,  carrying  chiefly  copper- 
pyrites,  can  be  observed.  The  lodes  are  nearly  north  and  south,  with 
easterly  dip.    They  are  not  developed. 

Nevada  dMtrict. — ^This  is  a  new  district,  about  twelve  miles  east  of 
Mineral  City,  and  in  a  similar  formation.  It  contains  several  promis- 
ing mines,  among  which  are  the  Sunrise  and  Sumner.  Both  of  these  show 
some  fine  ore,  containing  chlorides  and  ruby-silver.  One  of  these  mines 
had  just  been  bonded  for  $35,000,  and  the  ore  was  to  be  worked  in  the 
Watoon  MQll,  in  Bobinson,  when  Mr.  Trippel  visited  the  district  These 
&irict8  offer  fair  inducements  for  mining.  It  is  safe  to  say  that  suffi- 
de&t  supplies  of  smeltiug-ore,  with  25  per  cent,  of  lead  and  $30  x>er  ton 
dver,  could  be  furnished  for  a  large  smelting- works,  at  a  very  low  cost. 
Xorray  Creek  offers  an  ample  water-power.  There  is  plenty  of  wood 
near,  and  ttie  cord  can  be  bought  at  $5 ;  charcoal  at  20  cents  per  bushel. 
Bailey  and  hay  are  cheap,  and  the  freight  of  bullion  to  Toano,  on  the 
Oe&tnd  Pacific  Bailroad,  as  <<  return  freight"  from  Pioche,  is  $10  per  ton. 
In  Hay,  1874,  there  was  a  10-stamp  wet-crushing  mill,  the  Watson  Mill, 
at  Mineral  City,  and  the  ruins  of  a  small  smelting- works,  owned  by  a 
party  from  Ohio,  which  failed  to  be  successful.  Kecently  the  Canton 
Company  has  erected  a  shaft-furnace  of  25  tons  daily  capacity,  most  of 
tbe  ore  reduced  coming  from  the  Altman  mine,  above  described. 

Cherry  Creek  district. — ^The  following  remarks  on  this  district  are 
pardy  based  on  notes  from  Mr.  A.  Trippel,  M.  E.,  and  partly  on  reports 
iiom  superintendents  of  mines. 

At  the  foot  of  the  eastern  slope  of  the  Egan  range  of  mountains,  and 
flboat  four  miles  north  of  Egan  CaiLon,  through  which  the  old  overland 
route  passes,  is  situated  Cherry  Creek  Camp,  a  town  of  some  400  or  500 
inhabitants.  It  has  been  built  since  the  fall  of  1873.  Altitude  is  6,200 
jfeet.  Bast  of  the  town  is  Steptoe  Valley,  at  that  point  some  seventeen 
or  eighteen  miles  wide,  and  bordered  on  the  east  by  the  Schell  Creek 
lange.  The  geological  features  in  the  Egan  range  north  of  the  cation 
consist  mainly  in  a  series  of  argillaceous  black  slates,  clay  shales  of 
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varioas  colors,  qaartzites,  and  limestone,  of  which  a  portioQ  has  a  crys- 
talline texture.  These  strata  begin  at  the  eastern  slope  with  massive 
quartzites,  followed  alternately  by  slates  and  qnartzites,  and  then  by 
siliceous  limestones,  on  which  rests  a  light-colored  shale,  extending  to  the 
top  of  the.  range.  They  have  a  nearly  uniform  dip  to  the  west  at  an 
angle  of  45^  to  50^,  and  a  course  nearly  due  north  and  south. 

Between  the  strata  formed  by  quartzites  and  slates  on  the  east  and 
limestone  on  the  west  we  observe  a  porphyritic  mass,  which  crosses 
apparently  at  an  acute  angle  the  lines  of  stratification  in  the  general 
direction  of  northeast  and  southwest,  dipping  northwest.  In  Steptoe 
Valley  itself,  and  in  the  opposite  Schell  Creek  range,  granite  is  seen  at 
several  places  protruding  to  the  height  of  the  limestone.  The  latter 
has  invariably  in  these  cases  a  crystalline  appearance.  On  the  whole 
the  stratification  of  the  rocks  in  this  part  of  the  Egan  range  shows  more 
than  usual  regularity  in  both  course  and  dip. 

There  are  two  principal  vein-systems  in  this  part  of  the  range.  Both 
of  them  have  the  same  course  and  dip  as  the  stratified  rocks.  13i0 
iDwer  or  eastern  zone  is  between  quartzite  and  porphyry,  the  upper  or 
western  one  between  limestone  and  shales.  Bot&  can  be  traced  north- 
ward regularly  for  several  miles,  but  toward  the  south,  or  Egan  OaHon, 
they  seem  to  be  thrown  out  of  their  course  by  the  bnmching  of  the  pfxt- 
phyritic  dike,  of  which  one  branch  takes  a  westerly  turn.  ^y&:b1  vitDS 
opened  to  the  south  of  Cherry  Creek  Camp  are  reported  to  have  a  de- 
cidedly more  easterly  and  westerly  course.  That  disturbances  have 
taken  place  may  also  be  seen  in  the  southern  part  of  the  Tickup  mine, 
where  the  vein  in  its  upper  parts  certainly  has  been  thrown  eastward; 
but  it  has  regained  its  natural  direction  near  the  Midas  tunnel,  still 
farther  south. 

Among  the  mines  belonging  to  the  lower  or  eastern  belt  from  north 
to  south  are  the  following,  several  of  which  are  being  worked:  Vic- 
toria, Exchequer,  Grand  Turk,  Geneva,  and  Ida.  The  ore  in  these  mines 
carries  iron  and  copper  pyrites  and  galena,  besides  true  silver-ore»- 
in  general,  ore  which  would  be  designated  as  ^^  base,"  the  galena  yield- 
ing a  great  portion  of  the  silver.  The  ores  also  cariy  gold.  They  aw 
decidedly  such  as  may  be  concentrated  with  advantage.  The  vein- 
matter  is  chiefly  quartz,  toward  the  hanging-wall  more  ferrnginoos 
than  in  other  parts  of  the  lode. 

The  principal  mines  in  the  upper  or  western  belt  from  north  to  south 
are  the  following :  Wonder,  Baltic,  Cherry  Creek,  Silver  Glance,  Bed 
Jacket,  Mark  Twain,  Wanderer,  Chance,  Tickup,  Midas,  and  (over  the 
ridge  on  the  west  side,)  the  Keystone  and  Pine-Nut.  These  mines  show 
no  very  distinct  line  between  vein  and  foot-wall,  the  ore  penetrating 
often  to  some  depth  in  the  latter ;  but  the  line  between  the  overlying 
shale  and  the  vein  is  better  marked  by  smooth  clay  faces  and  by  a  layer 
of  very  hard  ferruginous  quartz.  The  vein  itself  shows  in  various  loca* 
tious  lenticular  masses  of  a  black  limestone,  and  the  so-called  '<  pay- 
streak  "  is  generally  bordered  by  blackened  streaks  of  quartz. 

The  general  character  of  the  ore  from  the  mines  in  the  upper  belt  is 
difitereut  from  that  in  the  lower.  So  far  the  quartz  has  been  more  or 
less  impregnated  with  w  hat  is  supposed  to  be  silver-copper-glance,  or 
perhaps  stetefelditc,  L  e.,  small  specks  of  a  black  mineral  surrounded 
by  a  greenish  lint  of  carbonate  of  copper.  In  the  upper  levels  the 
mineral  is  silver-chloride  and  carbonate  of  copper.  The  northern  part 
of  the  Baltic  shows  also  some  carbonate  of  lead. 

The  Baltic  is  situated  in  Silver  Caiion,  four  miles  north  of  the  town, 
at  an  altitude  of  8,200  feet.    It  is  opened  by  a  short  tunnel  and  by  some 
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late.  The  vein  appears  to  be  from  5  to  10  feet  wide^  runs  north 
kst,  and  has  a  yariable  dip,  generally  to  the  west  as  far  a43  now 
ped.  The  overlying  shales  are  covered  abont  60  feet  higher  np 
imestoue.  The  ore  on  the  damp  is  of  acceptable  quality,  and  may 
^e  some  $50  silver  per  ton. 

Ohance  mine,  situated  in  a  cation  abont  a  mile  north  of  the  town, 
b  an  altitude  of  8,000  feet,  had  been  developed  by  two  inclined 
^  one  of  which  was,  at  the  time  of  Mr.  TrippePs  visit,  64  feet  in  depth, 
vein  at  the  surface  was  but  6  inches,  but  in  60  feet  has  widened 
et,  of  which  3  feet  had  rich  ore.  Out  of  this  shaft  considerable 
8  been  taken,  which  was  milled  in  a  2-stamp  mill,  leased  by  the 
B  for  the  purpose  of  testing  their  mine.  The  selected  ore  from 
ine  is  exceedingly  rich,  assaying  far  above  $1,000  per  ton ;  all  the 
milled,  and  yields  by  pulp-assays  from  $110  to  $128  per  ton,  of 
nearly  90  per  cent,  is  extracted,  at  a  cost  for  milling  of  $12  per 
The  chimney  of  the  richer  ore  in  this  shaft  seems  to  dip  from  south 
th.  In  the  other  shaft  the  vein  appears  faulted :  the  work  had  not 
ufiQciently  pushed  to  show  the  real  character  oi  the  break.  Ocm- 
ig  the  short  time  since  the  mine  was  opened,  and  the  results  thus 
ained,  it  is  certainly  a  very  promising  one.  it  is  said  to  have  paid 
lenses  from  the  beginning.  The  fine-grained  reddish  porphyry,  of 
mention  was  made  above,  crosses  the  vein  just  at  the  southern 
id  divides  the  Chance  mine  from  the  Tickup. 
Tickup  had,  in  May,  1874,  three  inclined  shafts,  the  northern  one 
112  feet  down  on  the  vein.  There  were  some  drifts  from  italong  the 
ig-wall  50  feet  in  length.  It  was  considered  then  that  the  drifts 
00  much  on  the  hanging- wall  side,  and  cross-cuts  through  the  vein 
^n  commenced.  The  next  shaft  south  was  55  feet  deep,  and  had 
:  northward.  From  this  shaft  a  quantity  of  rich  ore  nad  been 
and  two  car-loads,  or  about  18  tons,  had  been,  shipped  to  San 
[SCO,  with  a  return  of  over  $1,300  per  ton.  The  third  incline  shaft 
ink  on  the  southern  end  of  the  claim,  and  was  about  22  feet  deep, 
ery  rich  ore  in  the  bottom.  Xt  is  in  this  part  where  a  dislocation 
upper  levels  has  been  observed,  and  the  probability  is  that  the 
elow  is  to  the  westward. 

t  south  is  a  tunnel-claim  not  now  worked,  and  followed  southward 
Midas  aud  Steptoe  ledge  and  tunnel  claim.  Here  a  tunnel  had  been 
about  100  feet  in  a  southwesterly  direction.  The  vein,  however, 
ses  this  tunnel  in  a  more  southerly  direction,  and  leaves  the  tun- 
id  to  the  west.  A  shaft  has  also  been  commenced,  and  if  prose- 
must  shortly  meet  the  vein.  Good  ore  can  be  seen  as  ^*  float"  all 
the  coarse  of  the  lode,  which  seems  to  be  from  5  to  7  feet  wide, 
ung  the  Midas  location  we  cross  the  ridge,  and  find  on  the  west  side 
ue-Nut,  with  considerable  outcropping  ore  of  a  fair  quality, 
the  end  of  the  year  Mr.  J.  B.  Stanford,  superintendent  of  the 
a  Consolidated  Silver-Mining  Company,  reports  in  regard  to  the 
a  and  Tickup  mines : 

toneya  mine  ehows  considerable  sarfaoe-work,  bat  iis  it  was  worked  more  with 

bo  taking  out  ore  thnu  for  legitimate  developmeots,  there  is  really  but  little  to 

abont  it.    One  handred  tons  of  ore  taken  out  were  milled  at  £gaa  CatLoo,  and 

^-assay  was  $98  per  ton.    Ten  tons  sent  to  San  Francisco  realized  |245  per  ton. 

is  now  being  sunk  by  contract. 

!1cknp  mine  has  been  worked  with  a  view  to  development,  and  now  shows  a 

0  feet  deep  and  448  feet  of  levels,  there  being  four  in  nomber,  three  nxnning 

dd  one  north.    The  vein  varies  in  width  from  8  inches  to  3  feet,  and  has  been  as 

10  feet.    At  the  bottom  of  the  shaft  it  now  shows  2^  feet  of  ore,  the  average 

f  which  is  $234  per  ton,  as  per  pnlp-assay  of  25  tons  worked. 

derable  rich  ore  has  b^n  shipped  to  San  Francisco.    The  first  shipment  was  6 
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tons,  which  afisaveit  $1,280  per  ton.  Tho  second  shipment  wns  3^  tons,  asnyine  $1,320 
per  ton.  A  total  of  |d,900  has  been  realized  from  ores  shipped  away.  In  Dollion, 
$43,000,  the  result  of  305  tons  of  ore  worked,  have  been  shipp^.  At  present  4  tons  of 
ore  per  day  are  being  shipped  to  the  mill,  tne  pnlp  assaying  from  $345  to  $490  per 
ton.    Tho  ores  ore  worked  np  to  94  and  even  97  per  cent. 

The  mine  at  present  looks  exceedingly  well,  and  the  prospects  are  very  good.  A 
chimney  which  carries  the  rich  ore  is  beiugfollowed|  Ore  which  assays  as  high  as  $3,7i^ 
per  ton  is  found  in  it. 

Mr.  G.  F.  Williams^  superintendent  of  tbe  Cherry  Creek  Mining  and 
Milling  Company,  sends  the  following: 

This  company's  Exchequer  mine  is  worked  throngh  a  tnnnel,  which  has  been  ran  in 
porphyry  lying  between  two  veins  of  quartz.  The  course  of  the  yeins  is  northeast  and 
southwest.  The  tunnel  is  in  270  feet.  At  this  point  cross-cute  to  both  ledges  have 
been  made.  On  the  12th  December,  1874,  tbe  west  ledge  was  struck.  The  ore-body  is 
here  9i  feet  wide,  about  6  feet  of  which  is  good  ore,  assaying  about  $90  per  ton. 
lifting  on  the  ledge  to  the  extent  of  about  60  feet  baa  been  done.  Both  fiioes  of  the 
drifts  are  in  good  ore.  The  depth  of  the  point  where  the  cross-cuts  were  made  is  160 
feet  below  the  surface.  Here  a  winze  has  also  been  sunk  on  the  ledge,  which  is  down 
about  20  feet  in  good  ore.  The  highest  grade  of  ore  assays  $400  per  ton.  No  ore  has  as 
yet  been  milled.    About  75  tons  ore  on  the  dump. 

On  the  18th  of  December  the  east  ledge  was  struck.  The  average  assays  from  tUf 
ledge  show  a  value  of  $55  per  ton ;  highest  assay,  (219.  Mr.  WiUiams  out  into  thii 
ledge  about  6  feet,  and  as  tne  face  showed  very  low-grade  ore,  work  on  it  was  discon- 
tinued. No  drifting  on  this  ledge  has  been  done,  as  it  is  impossible  to  work  mtDT 
men,  on  account  of  bad  air.  The  tunnel  has  no  ventilation  at  nresent^  but  an  atMbaft 
to  connect  with  it  is  being  sunk.    This  wiU  be  completed  in  about  forty  daiys. 

In  regard  to  the  Chance  mine,  Mr.  Frank  Hallowell,  the  saperintend* 

ent,  says: 

It  was  located  on  what  is  known  as  the  upper  belt,  situated  about  one-half  mOe 
north  of  the  Tickup  mine,  and  on  the  same  vein.  It  crops  boldly  the  whole  length  of 
the  location,  (1,500  feet.)  Three  openings  have  been  made  during  the  last  twetfs 
months,  viz,  near  the  south  end  an  open  cut  and  incline  100  feet  deep ;  400  ftet  noctk 
an  incline  120  feet  deep,  and  near  the  north  boundary  an  open  cut,  all  showing  a  laigo 
amount  of  ore  that  will  mill  from  $40  to  ^0  x)er  ton.  Tho  vein  runs  north  14^  eii^ 
and  dips  45°  to  the  west,  the  hanging-wall  being  slate  and  the  foot-waU  limestone. 
There  have  been  184  tons  milled,  yelding  $15,760,  or  (85.50  per  ton.  The  highest  arada 
of  pulp  was  (249,  the  lowest  $54  per  ton.  There  are  on  dump  about  100  tons  of  |50  oftb 
and  600  to  800  tons  which  will  be  worth  from  $25  to  $40  per  ton.  The  latter  it  wiU  not  pay 
to  move  until  a  road  is  built.  A  large  portion  of  the  ore  milled  came  from  the  eentnl 
incline.  No  levels  have  been  run.  The  ore  is  from  1  to  10  feet  wide  in  the  diiEanst 
openings.  A  cross-cut  at  the  depth  of  80  feet  on  the  incline  (45°)  showed  quartz  16 
feet  wide,  of  which  10  feet  was  mineral-bearing. 

The  Star  ledge,  situated  on  the  same  ridge  as  theExcheqaer,andp^ 
baps  one-fonrth  of  a  mile  distant,  is  now  looked  upon  as  the  prinoipd 
mine  of  the  district,  and,  as  far  as  the  shipment  of  bnllion  goes,  it  isoe^ 
tainly  entitled  to  that  name.  The  shipments  fh)m  this  mine  for  the 
month  of  December  are  reported  to  amount  to  aboat  $60,000.  The  eom- 
pany  owning  this  mine  and  the  one  next  mentioned  below  is  now  tak- 
ing oat  from  10  to  15  tons  of  ore  per  day,  that  yields  by  palp-assay  ftoa 
$100  to  $200  per  ton.  The  shaft  is  down  about  150  feet,  with  drifts  nm- 
ning  each  way  from  the  shaft  following  the  vein,  which  ranges  from  i 
to  G  feet  in  width. 

Adjoining  this  mine  on  the  west  is  the  Gray  Eagle,  with  a  shaft  100 
feet  deep,  showing  a  beautiful  vein  from  3  to  5  feet  thick,  and  having 
all  the  characteristics  of  the  Star. 

The  Star  Company  intends  to  erect  its  own  mill  shortly. 

At  Egan  Canon,  four  miles  south  of  Cherry  Creek,  the  San  JosS  Oom- 
pany  resumed  work  on  its  mine,  the  Gilligan,  in  December,  187^  This 
mine  was  discovered  and  explored  to  a  considerable  extent  as  early  as 
1864.  It  is  opened  to  a  greater  depth  and  more  extensively  along  the 
ledge  than  any  other  mine  in  this  part  of  Nevada,  but  has  been  ^rinS 
jdJo;  with  the  compauy^s  20-stamp  mill,  for  a  number  of  years.    The  lat 
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ter  has  been  nmning  daring  a  part  of  the  past  year  on  a  few  hondred  tons 
3f  hard  ore  and  tiuhngs  belonging  to  the  company^  which  produced 
^8,974  in  bullion,  and  on  onstomore,  mostly  from  the  Star  mine,  at 
Cherry  Greek,  which  produced  $24,427. 

ScJieU  Creek  district  was  visited  in  May,  1874,  by  Mr.  A.  Trippel,  M. 
E^  who  has  furnished  me  the  notes  for  the  following : 

The  Schell  Greek  range  rnns  some  eighteen  miles  east  of  the  Egan  range, 
and,  like  that,  north  and  sonth.  The  mining-town  of  Schellbum  is  situ- 
ated opposite  Gherry  Greek,  somewhat  hidden  behind  a  line  of  foot-hills. 
North  of  Schellbnm,  the  mountain  range  extends  for  a  few  miles,  hay- 
ing the  high  Jupiter  Peak,  9,700  feet,  at  its  northern  extremity.  To- 
ward the  sonth  the  range  extends  for  a  long  distance,  and  contains 
several  mining-districts. 

The  geological  features  in  this  range  seem  to  be  complicated.  The 
ore-beimng  lodes,  especially  to  the  southward,  are  rather  irregular  and 
broken  np  by  disturbance  in  the  position  of  the  country-rock.  Limestone, 
siliceoas  and  argillaceous  shales,  and  porphyry  are  the  principal  rocks, 
miderlaid  (as  is  proved  in  several  locations  on  the  surface  and  in  tun- 
nds)  by  granite  or  rhyolite.  The  foot-hills  to  the  west  of  Schell  Greek 
range  are  entirely  composed  of  a  reddish  porphyry,  the  debris  from  which 
pardy  fills  the  space  between  them  and  the  main  range.  The  latter  shows 
at  its  base  granite,  overlain  by  crystalline  limestsone  and  shales,  dip- 
ping but  slightly  toward  the  east  Sonth  of  Schellburn,  throughout 
Queen's  Spring  district,  these  porphyritic  masses  seem  to  branch  off  in  dif- 
ferent directions,  throwing  the  country-rock  from  its  previous  position. 
The  metal-bearing  lodes  in  this  part  of  Schell  Greek  range  have  a 
course  similar  to  those  in  Gherry  Greek,  i.  e.,  north  and  south,  but  the  dip 
iseasteriy.  They  are  contact- veins,  or  deposits  between  limestone  and 
shales,  between  quartzites  and  shales,  and  some  between  porphyry  and 
one  of  the  above  rocks.  The  ore,  as  far  as  it  has  been  extracted,  con- 
tafaia  bat  little  base  metal,  and  is  similar  to  that  in  the  Ghance  and  Tickup 
mines,  in  Cherry  Greek,  while  the  vein- matrix  is  a  hard,  sometimes  ferru- 
ipokons,  qnartz. 

Generally  speaking,  but  little  has  been  done  to  develop  the  district. 

The  only  shafts  sunk  so  far  are  in  the  McMahon  mine,  while  on  three 

locations  tunnels  have  been  driven  several  hundred  feet  in  length.    In 

<Rie  of  these,  driven  abont  650  feet  below  the  Woodbum  mine,  north  of 

tile  town,  the  granite  is  seen  rising  from  near  the  bottom  of  the  tunnel 

^  its  entrance  at  an  angle  of  17^  toward  the  summit  of  the  mountains 

h  the  east    It  is  overlain  by  crystalline  limestone.    The  tunnel  driven 

.  ^tbe  Sdiell  Creek  mine,  east  of  the  town,  passes  through  black  slate 

iBid  limestone  about  340  feet.  The  La  Brosse  tunnel,  in  Queen's  Spring 

;  tfMet  a  few  miles  sonth,  is  driven  in  300  feet.    It  is  an  exploring-tun- 

I  M,ftDa  is  supposed  to  cross  a  nnmber  of  veins  passing  through  quartz- 

'  ite,  limestone,  and  porphyry. 

The  mining-claims  north  of  Schellburn  are  all  located  in  McMahon 

Oi&on,  which  divides  the  foot-hills  from  the  main  range  in  a  north  or 

>oath  direction.    Commencing  on  the  sonth,  the  following  are  some 

of tbe  claims :    Spanish,  Independent,  Mount  Diablo,  Woodbum,  May- 

L  flower,  Grown  Point,  Sheridan  &  Muncey,  McMahon,  and  Summit.  Nearly 

L  dl  of  these  claims  are  high  up  on  the  mountain,  the  Woodbum  .being 

'  loested  at  an  altitude  of  8,300  feet.    The  Summit  is  8,900  feet  high. 

Ihe  Woodbum  is  not  now  worked,  but  has  been  opened  somewhat 
en  tbe  snrfaoe,  and  seems  to  run  northwest  and  southeast,  with  a  slight 
dip  eastward.  The  hanging- wall  is  shale  and  the  foot-wall  compact 
iunestone.  The  vein  itself  is  several  feet  thick,  and  composed  of  quartz 
impregnated  with  fahlore,  or  perhaps  stetefeldtite.   MetaUvc  ^\\\^t  ^^\i\^ 
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observed  at  yarf  oas  spots  in  thin  coatings  on  the  faces  of  the  q 
filiform,  sometimes  together  with  solid  horn-silver.  The  avi 
of  ore  from  these  snr&ce-workings  was  abont  $80  per  ton. 

The  shaft  in  the  McMahon  mine  is  130  feet  deep,  and  fo 
vein  for  70  feet,  when  the  latter  widened  ont  to  a  ehambei 
debris.  A  tnnnel  was  driven  to  intersect  the  shaft  at  150  fee 
The  vein  here  is  ih>m  6  to  8  feet  wide,  bnt  has  fhmished  rathe 
yielding  1^  pnlp-assay  firom  $18  to  $30.    The  mine  is  not  w< 

At  the  Snmmit  mine,  only  sarfis^ce  or  prospecting  work  has 
and  the  character  of  the  vein  cannot  be  well  seen.  The  oi 
snface,  however,  has  been  of  good  qaality,  as  shown  by  pa 

Queen^s  Spring  district. — ^The  geological  features  in  this  disti 
thiee  miles  sonth  of  Schellbarn,  are  somewhat  similar  to  thos 
hon  Gafion,  bat  qnartzite  is  more  predominant  as  coantry- 
principal  mining-claims  are  the  following :  El  Oapitan,  Int 
London,  Sweepstakes,  Oitizen,  Nntmeg,  Moantain  Boy,  San 
Savage.  At  several  of  these  claims  prospecting-w(Mrk  has 
and  tiiie  ore  sent  to  be  milled,  bat  so  far  all  these  working 
been  able  to  snpply  permanently  the  5-stamp  mill  in  Schellbc 
ing  to  the  McMahon  Mining  Company.  The  district  neec 
ment  badly.  Some  years  ago  the  Tehama  Mill,  with  20  s 
constracted,  npon  the  presnmption  that  it  woald  be  fully  sd] 
few  mines,  but  it  never  went  into  operation. 

The  McMahon  Mill,  with  5  stamps,  works  on  cnstom-ore,  an< 
by  the  Washoe  process,  from  70  to  75  per  cent  of  assay-^ 
charges  are  $25  per  ton,  and  the  actual  cost  is  said  to  be  abc 

The  Buby  Hill  district j  farther  soath,  shows  some  rich  rub^ 
impregnate  in  crystalline  limestone.  The  mines  there  are 
be  in  litigation  and  idle  for  the  present. 

Aasessor^e  return  of  ore  worked  in  White  Pine  County  for  the  quarter  ending  M 


Name  of  mine. 


Baltic 

CnrtiM  &  Keller 

Zberharflt  and  Aurora. 
Geneva  ConeoUdated. .. 

Hoontain  Chief 

ReMoe 

SUverado 

Wil«m 


Total 


Tons. 


7 

1 

1,161 

103 

10 

15 

5 


1,309 


Ponnde. 


400 
577 
900 

1,000 
300 

1.500 


677 


Gross  yield. 


1420  00 

ISl  00 

38,786  07 

11,500  00 

864  00 

3,048  00 

877  00 

113  70 


49,688  77 


Be  ma 


Cherry  Creek. 
Newark. 


Asaeeeor^e  return  of  ore  worked  in  White  Pine  County  for  the  quarter  ending 


Name  of  mine. 


Battery 

Bobtail 

Chance  

Chihnahna 

Dictator 

£berhardt  and  Aurora — 
International  Consolidated 

HetropoUtan  Hill 

Honntain  Chief 

Pageft  Whimple 

Basoae 

Sanohei 

Silver  Chamott 

Woodhnrn 

Total 


Tons.  iPoonds. 


100 
1 

94 

480 

14 

8,718 

10 

800 

38 

5 

88 

10 

10 

8 


Gross  yield. 


1,500 

1,250 

800 


600 
1,500 
1,000 


100 
1,000 

300 

800 
1,000 

300 


111.  177  00 

854  65 

8,570  00 

15, 840  00 

8, 815  00 

73,858  00 

78.1  00 

.  1,687  00 

1, 784  00 

527  00 

5,278  00 

1, 008  00 

831  00 


Bemai 


Cherry  Creek. 
Newark. 


Sehell  Creek; 
Da 
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SameofmlDt. 

Ton*. 

PoQDi*. 

QiOM^M. 

Bwurki. 

H 

900 

l.W» 

;-| 

'671 

i^aoo 

■!£ 

1.M3 

«.iea«i 

ii 

uow 

83 

Cb«g;Cr«k. 

•reck  UlU  ud  UiulDg  Com- 

'%-*• 

«,1M 

1,058 

Rt^DUTS 

rga  number  of  minefl  have  had  ores  worked,  do  retamB  for  which 
•eeo  yet  given.  The  Fay,  for  instance,  had  126  tons  worked  in  the 
[oarter,  tiie  valae  of  which  was  $90  per  ton. 

*t  rtport  of  ort  vevrkei  it 


lof  diibiot. 

KuMormiDe. 

t™. 

Foniida. 

A.™. 

E..„k.. 

T 

4 
5J 

1.TSI 
l.SM 

■1 

I,  Ml 

'"'Hi' 

'"i'li' 
■■■955" 

a.wBi» 

l.SMOO 

iT.smiw 
ioa.M4io 

1.44100 

gas 

Ec««ag. 

*»gS"«- 

BohUhk. 

K""" 

iS'SS."-;^: 

*.SK 

«3 

!(a2,ooiai 

HTE  OOUWTT. 

Uxdelphia  dittriet. — Here  little  hai  been  done  bat  developing  the 
.  In  this  direction,  however,  a  great  deal  baa  been  aooomplished. 
«Iinont  property,  which  GOHiprisea6,00(>feet  in  leng^  of  vein,  has 
opened  nearly  thronghont  the  length  of  the  claim,  and  new  and 
uitial  hoisting-works  have  been  erected  over  two  new  vertical 
sitDated  near  the  extremities  of  the  properQr.  Althon^  no  lar^ 
■dies  have  been  discovered,  it  is  claimed  that  the  mine  is  now  m 
iioa  to  fiirnish  great  qoantities  of  rich  ore  doling  the  nest  year. 
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The  MonitorBelmoDt  and  £1  Dorado  South  are  reported  to  have  yielded 
fair  quantities  of  very  rich  ores ;  but  the  principal  work  done  has  here 
also  been  prospecting  and  development. 

Tybo  district — ^This  new  district,  which  has  attracted  most  attention 
in  ^ye  County  during  1874,  was  mentioned  in  my  last  report,  having 
€ome  into  notice  about  the  end  of  1873.    It  has  been  impossible  for  me 
or  my  assistant,  Mr.  Eilers,  to  visit  this  camp  pei^sonally  during  1874, 
and  I  have  therefore  to  be  content  to  give  the  best  information  on  the 
subject  which  I  have  been  able  to  gather.    For  most  of  it  I  am  indebted 
to  a  series  of  articles  by  J.  D.  Powers,  published  toward  the  end  of  the 
year,  in  the  San  Francisco  Mining  and  Scientific  Press.    The  district  is 
located  about  one  hundred  miles  southerly  from  Eureka.    The  country- 
rock  consists  of  limestone  and  slate  traversed  by  porphyry  and  of  gran- 
ite.   The  principal  mines  are  owned  by  the  Tybo  Consolidated  Oompany, 
(limited,)  a  London  organization,  formed  by  Mr.  J.  B.  McGee,  formerly 
superintendent  of  the  Kichmond  Consolidated  Company  of  Eureka. 

The  Two  G  claim  consists  of  1,200  feet.  The  vein  runs  northwest 
and  southeast,  and  is  located  on  the  rocky  ridge  of  a  spur  of  the  maia 
mountain.  This  spur  rises  abruptly  south  of  the  canon  for  about  1,000 
feet.  The  Two  G  had  been,  at  the  end  of  the  year,  opened  by  three 
tunnels,  to  a  depth  of  245  feet  below  the  highest  outcrop  of  the  veiD' 
The  average  depth,  however,  to  the  floor  of  tunnel  No.  1  is  not  over  188 
feet.  This  tunnel  was  commenced  in  May,  and  has  now  reached  a  length 
of  463  feet  along  the  vein.  About  200  feet  of  this  carries  galena  and 
some  oxidized  ore,  the  rest  a  dark,  decomposed,  quartzose  ore,  wbicb 
can  be  milled  to  advantage  without  roasting,  and  contains  an  aven^ 
of  perhaps  $40  silver  per  ton.  Tunnel  No.  2  is  located  at  the  original 
discovery,  40  feet  above  No.  1,  and  has  been  driven  over  500  feet  tdopg 
the  vein,  striking  one  or  two  chimneys  of  7  to  8  feet  in  width,  contain- 
ing the  same  ore  as  above  mentioned.  Nos.  1  and  2  are  connected  by  a 
winze.  No.  3  is  still  higher  up,  and  about  100  feet  long.  In  this  part  is 
the  richest  smelting-ore,  said  to  contain  over  $100  per  ton.  From  the 
level  of  tunnel  No.  1  two  winzes,  having  an  inclination  of  about  75^t 
have  been  sunk  on  the  vein.  They  ^re  163  feet  apart,  the  outer  one  be- 
ing down  110  feet  At  a  depth  of  75  feet  below  the  tunnel-floor  the 
two  have  been  connected  by  a  drift,  which  is  in  4  feet  of  ore.  The  foo^ 
wall  in  these  works  is  clearly  to  be  recognized  as  porphyry ;  the  hang- 
ing-wall is  siliceous  limestone.  It  is  somewhat  remarkable  that  milling- 
ores  occur  all  along  the  foot- wall,  while  baser  ores,  carrying  more  galena 
and  other  sulphurets,  follow  the  limestone  or  hanging- wall. 

The  Casket  and  Crosby  are  extensions  of  the  Two  G,  while  the  LafV* 
ette  appears  to  be  a  spur  of  the  same  vein.  The  latter  is  opened  bf  a 
shaft  70  feet  deep,  and  a  drift  running  southeast  75  feet.  It  carries  th^ 
same  ore  as  the  Two  G.  The  total  linear  extent  of  these  four  claims  is 
about  3,000  feet 

For  the  reduction  of  the  ore,  Mr.  McGee  has  built  a  30-ton  blast-to* 
nace,  which  is  14  feet  high  above  the  tuyeres.    The  ore  is  brought  in 
cars  from  the  mouth  of  the  tunnel^  immediately  behind  the  furnace,  to 
the  charging-floor. "  Blast  is  supplied  by  means  of  a  No.  6  Boot  blower 
and  a  30-horse-power  steam-engine.    The  blower  and  engine  have  a  8nf- 
flcient  capacity  to  supply  another  and  larger  furnace  with  the  necessary 
amount  of  blast    From  the  24th  of  August,  when  the  furnace  was  first 
put  in  blast,  to  the  1st  of  December,  1,260  tons  of  ore  were  smelted, 
which  yielded  153  tons  of  work-lead,  containing  an  average  of  about 
250  ounces  silver  and  IJ  ounces  sold  per  ton.    Mr.  Daniel  Meyer,  of  San 
Francisco,  through  whom  the  Tybo  Company's  base  bullion  was  shipped, 
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writesi  at  tlie  end  of  Decemberi  that  he  expected  the  shipments  of  that 
month  to  be  160  additional  tons. 

Daring  the  spring  of  1875,  Mr.  McGee  intends  to  erect  a  20*8tamp  wet- 
crashing  mill,  with  an  engine  of  150  horse-power,  the  whole  to  cost 
$60,000.  The  nature  of  a  large  part  of  the  ore  requires  treatment  of 
this  kind.  Besides  this,  the  erection  of  a  large  shafk-furnaoe  (50  to  60 
tons  per  day)  and  of  a  reverberatory  for  refining  the  lead  is  contemplated. 
The  cast-iron  fan  for  the  latter  is  already  on  the  gronnd. 

Three  small  towns,  Upper,  Middle,  and  Lower  Tybo,  have  been  built 
in  the  same  canon.  The  last-named  is  located  around  the  company's 
works,  and  will  probably  be  the  only  permanent  one. 

In  Marey  districtj  sixty-five  miles  south  of  Eureka  and  thirty-five 
miles  north  of  Tybo,  the  New  York  Company,  which  has  a  monopoly  of 
the  district,  has  run  its  20-stamp  mill  part  of  tne  time,  with  good  results. 
Much  annoyance  was,  however,  experienced  at  various  times  from  the 
working  of  the  machinery,  which  is  mostly  old,  and,  having  been  bought 
up  from  different  mills  and  fitted  into  one«  does  not  give  the  desired 
satisfaction. 

In  Jefferson  Canon,  forty-five  miles  from  Tybo,  and  nearly  south  of 
Austin,  the  JSTprth  and  South  Prussian  mines,  which  contain  free  mill- 
ing-ore of  fair  quality,  have  been  worked  to  a  considerable  extent 

The  Prassian  South  is  owned  by  the  Jefferson  Silver-Mining  Company, 
and  comprised  1,200  feet  on  the  southern  end  of  the  Prussian  lode.  The 
company  has  sunk  an  incline  340  feet  deep  on  the  ledge^  which  dips  at 
AQ  angle  of  ^5^.  At  this  depth  the  first  water  in  the  mine  was  strack. 
Four  levels  have  been  driven  tcom  the  incline  at,  respectively,  65  feet, 
140  feet,  240  feet,  and  340  feet  from  the  surface.  The  vein  throughout 
these  works  varies  in  thickness  from  3  to  5  feet,  the  upper  portion  carry- 
ing reddish  decomposed  ores,  while  below  antimonisd  sulphnrets  have 
made  their  appearance.  All  the  levels  have  been  driven  considerable 
^listances  north  and  south  from  the  shaft ;  but  little  stoping  has  so  fiur 
^n  done.  The  company  has  erected  a  10-stamp  wet-crushing  mill,  and 
baa  worked  the  decomposed  ores  of  the  upper  levels,  whidi  yielded  an 
average  of  about  $75  per  ton  in  silver.  The  sulphuret-ores  1>bIow  will 
of  coarse  have  to  be  roasted  previous  to  amalgamation.  The  yield  of 
the  mine  during  the  latter  part  of  the  year  is  said  to  have  been  $40,000 
I^  month. 

.  The  Prussian  North  is  owned  by  the  Prussian  Gk)ld  and  Silver  Min* 
^%  Company,  the  claim  comprising  1,000  feet  An  incline  sunk  on  this 
^^  is  250  feet  deep,  and  at  tiiis  depth  so  large  an  amount  of  water 
^^  met  that  no  further  sinking  can  be  carried  on  until  heavy  pumping- 
m^hinery  has  been  procured.  Three  levels  have  been  run  from  the 
^ine,  at  65  feet,  100  feet,  and  200  feet,  respectively,  from  the  surfloce. 
Xbe  second  and  third  are  the  longest,  being  over  250  feet  in  length.  The 
^^  in  these  works  is  very  much  larger  than  in  the  claim  of  uie  Jeffer- 
^  GAnpany,  varying  from  3^  to  8  feet  in  width,  but  the  ore  is  not 
^  rich.  This  company  has  also  a  10-stamp  wet-crashing  mill,  which 
^orks  20  tons  of  decomposed  ore  per  twenty -four  hours. 

Xyda  VaUeyT  (or  Alida  Springs)  is  reached  from  Austin,  by  way  of 
OQioky  Valley,  on  the  east  side  of  the  Toyabe  range,  to  its  southern 
M  at  San  Antonio,  across  the  sandy  desert  to  Silver  Peak,  and 
thmoj^  Clayton  Valley  across  a  mountain-pass  (8,200)  into  the  settle- 

*  Notes  kindly  famished  by  Mr.  A.  TrippeL  who  visited  both  Lyda  Valley  and  Gk>ld 
Mimotain  in  the  interest  of  the  Manhattan  Company,  Austin,  and  oonduoted  his  ex- 
udnation  thoronghly,  the  olject  being  the  acquisition  of  really  good  property,  if  suoh 
existed  theie.—B.  W.  B. 
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menty  Montezama  Monntain  lying  to  the  northeast  and  Moant  Magrader 
soatbward.    The  total  distance  is  one  hundred  and  seventy  miles.    The 
settlement,  consisting  of  a  few  dozen  riianties  and  a  half-wreeked 
5-stamp  mill,  lies  about  (me  hundred  miles  northeast  of  Fort  Independ- 
ence, Oalifornia.     The  prevailing  rocks  in  the  district  are  the  same 
(limestones,  slates,  and  qoartzites)  as  are  found  in  so  many  districts  in 
Central  and  Eastern  Nevada.    The  genenl  coarse  is  northwest  and 
southeast.    Alida  Yalley  proper  has  a  length  of  some  six  miles  east  and 
west,  is  well  wooded,  (for  Nevada,)  atld  has  several  fine  and  abandant 
springs,  ftimishing  pure  water.    The  slopes  of  the  surrounding  hills  are 
covered  with  sufiQcient  bunch-grass  and  white  sage  for  pasturage.    The 
numerous  mineral  veins,  of  which  the  Chlcmde  and  Brown's  mines  are 
best  known,  produce  rich  silver-ores,  partly  mixed  with  copper,  bat 
mostly  with  lead-ores.    From  the  records  of  the  mill,  the  pulp-assays 
were  found  to  be  over  f^OO  per  ton  on  an  average.    Specimens  of  large 
sise  containing  nearly  pure  horn-silver  are  frequently  found.    Still  the 
development  of  the  mines  has  not  made  any  progress.    The  reasooi  of 
this  are  the  great  distauce  to  a  shipping-point,  the  comparative  isola- 
tion of  the  place,  and  the  fact  that  the  present  modus  openmii  in 
treating  these  ores  is  evidently  unsatismbtory,  certainly  so  to  the 
miner  who  supplies  the  *^  custom-mill."    Mr.  Trippel  says  he  is  satisfied 
that  the  bulk  of  the  ores  from  this  district  are  better  suited  for  smelting, 
especially  when  certain  portions  of  them  have  been  concentrated. 

With  the  material  on  hand,  it  would  not  be  difficult  to  estabUsh  and 
conduct  profitably  at  Alida  Yalley  a  concentration  and  smelting  estab- 
lishment of  fair  proportions  which  could  afford  to  pay  living  rates  to 
the  miners  for  their  ore. 

Oold  Moimiain  district  is  situated  in  an  isolated  group  of  mountains, 
not  over  twenty  miles  in  length,  and  lying  about  ten  miles  east  of  the 
CalifDmia  line^  southeast  of  the  Alida  Yalley.    The  road  from  the  latter 
passes  over  Mount  Magrader,  and  thence  across  a  desert  of  twelve  miles, 
after  which  it  ascends  the  northwestern  part  of  the  Gold  Mountain 
group,  which  is  separated  from  the  southern  portion  by  another  sandy 
desert.    The  camp,  on  Gold  Mountain  proper,  is  located  on  the  north 
slope  of  the  qouthem  part,  which  consists  almost  entirely  of  syenitic 
rock.    In  that  part  are  found  a  great  number  of  veins  carrying  aurifor- 
ous  quartz,  which  frequently  has  the  appearance  of  jasper,  and  is  ex* 
ceedingly  hard.    The  locations  made  here  during  1872, 1873,  and  1874 
are  very  numerous,  certainly  over  fifty ;  but  so  for  no  developments  of 
any  importance  have  been  made.    Nearly  all  the  work  done  was  pros- 
pecting-work    An  arrastra  of  the  most  primitive  construction  has  been 
built.    The  only  shaft  sunk  to  any  depth  is  on  the  Oriental,  which  shows    i 
a  vein  of  5  feet,  carrying  fine  gold-quartz,  together  with  the  ores  of  base 
metals,  such  aft  galena,  or  the  products  of  its  decomposition,  and  som& 
malachite.    It  is,  however,  characteristic  that  the   southern  part  of 
Gold  Monntain  carries  mostly  veins  of  auriferous  quartz,  amoog  whict»- 
are  the  Kobinoor,  Boomerang,  Oriental,  Nova  Zembla,  and  Bomecr^ 
while  the  northern  part  of  the  group,  where  the  prevailing  rocks  ar^ 
slates,  quartzites,  and  limestone,  carries  mostly  argentiferous  ores,  eoi^^ 
nectea  with  the  base  metals,  especially  lead,  copper,  and  antimoD^^ 
Some  of  the  principal  veins  in  the  latter  part  are  the  Independent,  BIil   ^ 
Wing,  Austin,  and  Good  Templar.    There  are  a  great  numtMMr  of  other^^ 
None  of  these  have  been  opened  beyond  the  ordinary  prospect-work.  __ 

There  is  little  room  for  doubt  that  Gold  Mountain  district  is  exceec^^ 
ingly  rich  in  auriferous  ores,  and  that  at  some  future  time  it  will  1:==^ 
made  productive  of  the  precious  metals.    The  chief  difficulty  in  workin^^^ 
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the  mines  there  is  the  great  scarcity  of  water.  There  are  bat  one  or 
two  springs  of  good  water  known,  and  whether  such  coold  be  foand  at 
a  reasonable  depth  in  sinking  wells  has  yet  to  be  tested.  The  quantity 
of  wood  is  also  limited,  and  its  growth  is  confined  to  a  few  locations* 
Fastorage  tor  live  stock  is  scanty. 

Assays  of  &ir  samples  taken  firom  over  fifty  claims  were  made,  averag- 
ing in  gokd  and  silver,  together,  about  $150.  The  following  are  the  av- 
erage assay-resnlts  of  ore  ficom  some  of  the  representative  mines,  of 
which  each  one  is  a  strong  ledge,  with  good  walls,  and  with  an  east 
and  west  trend,  while  the  dip  seems  to  be  from  60^  to  SCP  soath : 

statement  of  averages^  from  anajfB  wMde. 


Mine. 


OriMitel,  a¥«rageof  9  samples 

Borneo,  average  of  5  samples 

Good  Templar,  average  of  4  samples 
Bhie  Winff,  ayerage  of  4  sanities.... 
Nova  ZeniDla,  1  sample 


Silyer. 


1169  19 
15  07 

221  07 
58  57 
26  70 


Gold. 


$13  47 

67  80 

12  48 

627 

276  17 


Total. 


#182  66 

82  87 
833  55 

64  84 
302  87 


Grand  average  of  all,  $173.36  per  ton. 

The  ore  of  which  assays  were^  made  was  by  no  means  selected,  but 
apparently  of  ordinary  qaality.  Selected  specimens  of  Oriental  gave 
$1,370.79.  In  order  to  see  the  effect  of  concentration  on  some  of  these 
ores,  they  were  washed  by  hand,  with  the  following  results : 

Assay  of         Obtained 
eoDoentration.       per  cent. 

Ori«itaI,(A) $682  49  80J 

(B) 446  20  81i 

(0) 269  00  64 

CD) 701  39  72J 

iJa.3,(lead) 377  00  73 

Na4,(lead) 86  66  57 

Good  Templar,  No.  2 1,255  64  69 

No.3 27150  77 

Blue  Wing,  Ho.  2,  (copper)  w.... 41  47  52 

Bonieo,So.3,  (gold) ^ ..  648  17  87 

Several  of  the  samples  taken  contained  the  mineral  in  a  partly  decom- 
posed state.  Gonsidering  the  primitive  method  nsed  and  the  character 
of  the  mineral,  the  results  leave  no  doubt  about  the  feasibilily  of  dress- 
ing the  ores. 

ESMEBALDA  COUNTY. 

From  Esmeralda  Oounty  I  have  not  had  any  report,  except  the  gen- 

Ml  information  from  Columbus  district  that  the  Northern  Belle,  a  very 

lich  mine,  has  been  worked  throughout  almost  the  whole  year,  with 

^tty  gratifying  results.    The  Northern  B^e  Mill,  which  has  been  run- 

^g  since  March  1,  contains  one  of  the  Btet^eldt  roasting-furaaces,  and 

^reported  to  give  great  satisfaction.    The  roasting-fumace  has  been 

^^^^  op  to  a  capacity  of  60  tons  per  twenty-four  hours,  and  is  proved 

^  net  only  chloridiase  to  a  far  higher  x>ercentage  than  could  be  done  in 

^e  nverberatories  formerly  used,  but  also  to  produce  a  bullion  of  much 

F^^&ter  fineness.    The  amount  shipped  from  the  works  daring  the  year 

*  iiATe  been  unable  to  ascertain. 
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LINOOLN  COUNTY. 

y  district. — NothiDg  of  importance  has  been  done  in  this  ooiinty 
ide  of  Ely  district.    This  district^  even,  has  famished  Ceut  less  baUioa 
1  in  former  years,  both  the  principal  prodncers,  the  Baymond  8s  Ely 
the  Meadow  Valley  Gompanies,  having  done  a  very  large  amount  of 
jpecting-work  in  comparison  with  the  work  of  exploitation.    This 
ame  necessary  in  the  case  of  the  former  by  the  exhaustion  of  ibi 
^e  ore-body,  which  for  several  years  had  famished  snoh  large  amoonl 
silver. 

Ihe  total  product  of  the  district  daring  1874  was  as  follows: 
Shipped  by  Wells,  Fargo  &  Co. : 

January ^ •  $241, 526 

Febraary 170,229 

MArch 152,945 

April 198,000 

May 217,936 

Jane 100,441(E:Z30 

July 118,998CZZ)0 

August 75,985 

September 104,235 

October 98  296 

November • 88,727 

December 77,894 


Total 1,645,252 

Shipped  by  Pritchard's  fast  freight,  (base  bullion) . .      236, 299   "*78 

Ore,  (estimated  by  H.  H.  Day,  superintendent  of  Bay- 
mond &  Ely  Company) 19,653   -SI 


Total 1,901,204 

Of  this  the  Raymond  &  Ely  Company  produced  $673,051.27,  t^*e 
remainder  is  from  the  Meadow  Valley  Company's  mines  and  tailin^^ 
and  from  a  large  numl>er  of  smaller  mines,  in  regard  to  which  I  have  Kio 
separate  data. 

The  following  is  the  report  of  Mr.  D.  M.  Tyrrell,  general  superintend^xit 
of  the  Meadow  Valley  Company,  for  the  year  enSng  July  31, 1874 : 

Dnring  the  year  Jast  closed  there  have  been  eztractea  from  the  mine  5,224^}  ton^  ^^ 
ore,  obtained  irom  the  following  sections : 

Toot- 

No.  3  shaft,  900-foot  level S50 

No.  3  shaft,  620-foot  level 250       _ 

No.  3  shaft,  C30-foot  level 3,214^5^ 

No.  3  shaft,  750-foot  level 550 

No.  3  shaft,  875-foot  level 500 

No.  3  shaft,  875-foot  level,  south  ledge 460 

Total 5,224J*^ 


The  average  yield  of  the  ore  has  been  remarkably  uniform,  considering  the  sei 
localities  from  which  it  has  been  extracted.    The  company's  mine  is  explored  by  tti< 
shafts,  called,  resi>ectively.  No.  3,  No.  5,  and  No.  7.    The  most  productive  portion  of  '^ 
mine  has  been  between  the  Black  shaft  (which  is  located  about  300  feet  east  of  ISTc 
shaft)  and  the  west  line  of  the  company's  claim,  and  has,  therefore,  b^n  more  ex't* 
sively  worked.    The  West,  or  No.  3  shaft,  has  reached  the  greatest  depth  of  any  of  ' 
woFKS  upon  the  mine.    This  shaft  is  composed  of  two  compartments,  2^  by  5  feet  e^ 
From  the  surface  to  the  520-foot  level  it  has  been  carried  down  on  the  vein  thrc^v 
its  various  changes  of  dip,  making  the  shaft  very  irregular  in  grade  for  a  dist&tic 
520  feet;  but  from  this  level  to  the  bottom  it  has  been  carried  down  on  an  angl 


CONDITION   OF   THE  MINING  INDUSTRY — ^NEVADA.  285 

^.  At  the  commeDcemeDt  of  the  year  Just  closed  this  shaft  had  attained  a  depth  of 
1  feet,  and  from  the  Ist  of  October  (the  time  sinking  was  o^in  resamed)  np  to  the 
h  day  of  May,  383  feet  had  been  added  to  its  depth,  making  its  total  depth  1,314  feet 

the  incline,  at  which  point  the  water-level  was  reached.  With  onr  present  appli- 
cee  on  hand,  the  water  could  not  be  raised,  and  sinking  was  in  consequence  discon- 
med. 

Three  new  levels  have  been  opened  from  this  shaft  during  the  jeWf  one  at  the  depth 
lyOOO  feet  vertically  from  the  surface,  another  at  the  depth  of  lilOO  feet  vertically, 
d.  another  at  the  depth  of  1,235  feet,  corresponding  with  the  1,200-foot  level  of  the 
ymond  &,  Ely  mine.  On  the  1,000-foot  level,  in  the  latter  part  of  October,  a  station 
s  opened  and  a  cross-cut  started  north  for  the  vein,  which  was  carried  ahead  a  dis- 
Lce  of  42  feet,  at  which  point  the  vein  was  cut ;  but  the  line  of  demarkation  was  so 
B|;^lar  and  imperfect  that  it  was  difficult  to  determine  whether  we  had  reached  the 
lare  or  not.  However,  a  drift  was  started  west  at  this  point,  and  as  the  work  pro- 
)88ed  regularity  rapidly  became  apparent ;  the  walls  also  became  regular  and  ffradu- 
y  diverged  until  the  face  of  the  drift  showed  a  well-defined  fissure  with  2  feet  of  vein- 
ttePy  which  retained  its  width  for  a  distance  of  265  feet,  at  which  point  the  drifb  cut 
o  a  broken  cross-course,  dipping  to  the  east  on  an  angle  of  80^,  wnen  work  was  dis- 
itinned  in  that  direction  and  a  winze  started  down  on  the  vein  200  feet  west  of  the 
ift.  This  winze  was  carried  a  distance  of  160  feet,  at  which  point  a  connection  was 
,de  with  the  west  drift  on  the  1,100-foot  level.  This  winze  snowed  a  regular,  well- 
ined  fissure,  with  2  feet  of  vein-matter,  but  comparatively  barren. 
>ii  the  l,10iO-foot  level,  on  the  1st  of  March,  a  station  was  opened  and  a  cross-cut 
a  started  north,  which  was  carried  ahead  a  distance  of  50  feet,  at  which  point  the 
m  was  cut,  showing  regular,  well-defined  walls,  with?  feet  of  vein-matter,  giving 
r  assays.  A  drift  was  startea  to  the  west,  following  the  vein,  which  '^ras  carried 
dad  a  distance  of  293  feet.  Of  this  distance  240  feet  showed  a  well-defined  fissure 
til  2  feet  of  vein-matter,  but  no  ore,  and  the  balance  of  the  distance  run  was  through 
»t  broken  cross-course  which  appealed  on  the  level  above. 

IfYom  the  end  of  thisvdrifb  a  cross-cut  was  run  to  the  north  for  35  feet,  and  another  to 
e  southwest  23  feet,  which  prospecting  failed  to  discover  the  continuation  of  the 
in,  and  exploration  ceased  in  that  direction. 
A  winze  was  started  from  this  drift  about  150  feet  west  of  the  shaft  and  carried  down 

the  vein  a  distance  of  158  feet,  at  which  point  a  connection  was  made  with  the  west 
lit  on  the  OOO-foot  level,  furnishing  a  good  circulation  of  air.  This  winze  showed 
strong,  well-defined  vein  for  the  entire  aistance,  but  no  ore. 

A  drift  was  also  run  to  the  east  on  the  1,100-foot  level,  which  has  now  a  length  of 
K)  feet.  Eishty  feet  of  this  distance  was  run  through  a  broken  cross-course,  to  the 
ist  of  which  the  walls  begin  to  show  themselves,  and  the  vein  becomes  regular  and 
iurtakes  of  a  more  uniform  character :  and  at  present  the  face  shows  2  feet  of  very 
romising  vein-matter,  with  some  small  stresJks  of  galena-ore,  but  of  low  grade.  So 
bT  the  prospecting  done  on  this  level  has  not  resulted  in  any  valuable  disoovery,  but 
ae  indications  certainly  afibrd  an  encouraging  feature  for  the  ftiture  of  the  mine,  and 
Ive  the  greatest  reason  to  argue  that  the  vein  will  continue  persistently  as  the  work 
rogreeees  downwvd ;  but  what  the  rebults  will  be,  future  developments  alone  can 
3t^inine. 

On  the  1st  of  May,  a  station  was  opened  on  the  1.200-foot  level  and  a  cross-cut  started 
orth  for  the  vein,  which  was  run  a  distance  of  3d  feet,  at  which  point  it  reached  the 
ein,  when  a  drift  was  started  west  on  the  vein  and  carried  to  tne  west  line  of  the 
>iupany's  claim,  a  distance  of  302  feet.  Here  the  fissure  is  regular  and  well  defined, 
:i^owing  2  feet  of  very  promising  vein-matter,  giving  low  assays  throughout  the 
^'west  level  as  fu  as  explored.  The  vein  maintains  itself  perfectly,  except  where 
ticfle  breaks  occur,  being  of  frill  average  width,  and  its  walls  are  regular  and  well 
^^oed.  giving  the  strongest  and  most  r^able  evidence  of  permanency  and  persistency 
»  dwrth. 

A  drift  is  also  being  run  to  the  east  on  the  1,200-foot  level,  which  has  tiow  a  length  of 
17 feet,  the  entire  distance  run  being  through  a  broken  cross-course;  but  the  formation 
^  Sj^tting  more  regular  and  showing  evident  indications  of  a  near  approach  to  the  vein. 
.  On  the  12th  of  May,  a  cross-cut  was  started  south  for  the  south  vein  on  the  1,200- 
^^level,  which  has  now  a  length  of  250  feet.  This  vein  runs  parallel  with  and  liea 
^l^t  300  feet  south  of  the  main  Meadow  Valley  vein.  The  ground  to  the  south  of  the 
kV?  ^ofl^iDgs  ill  the  upper  levels  has  not  been  sufficiently  prospected  to  prove  whether 
^IJ^ia  a  spur  from  the  main  vein  or  a  separate  and  distinct  one.  The  intervening 
^^nd  lietween  these  veins  is  quartzite,  and  has  not  been  sufficiently  cut  up  to  demon- 

p  ^^  whether  it  is  an  isolated  fragment  or  a  continuous  part  of  the  country-rook, 
.j^'^^pectine  operations  in  the  upper  levels  have  been  vigorously  prosecuted  during 
^ob  year.    The  undeveloped  portions  of  the  mine  to  the  east  and  west  of  l^o.  3  shart 
"•▼e  been  pretty  thoroughly  explored,  but  so  far  we  have  not  been  fortunate  enough  to 


Jneoyer  any  paying  bodies'  of  ore.    The  east  drift  on  ninth  level  has  been  carried 
*^«^adista£iS^ori,: 


,144  feet.    Three  hundred  feet  of  this  distance  were  run  thto^SL^ 
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a  broken  orosa-coune,  and  the  balance  of  the  distanoe  showed  a  regular,  well-defined 
vein,  with  an  average  width  of  3  feet.  The  filling  between  the  walla  showed  some 
flattering  Indications  in  places,  but  at  present  the  lormation  does  not  look  yerf  prom- 
ising for  ore. 

A  winze  is  being  sunk  from  this  drift  400  feet  east  of  No.  3  shaft,  which  has  now  a 
depth  of  172  feet :  the  entire  distance  sunk  shows  a  continuoas  fissure  varying  in  width 
from  10  to  30  inches,  occasionally  showing  some  very  promising  vein-matter,  bat  very 
little  ore. 

A  drift  was  started  to  the  west  on  the  ninth  level,  and  carried  ahead  on  the  von  to 
the  west  line  of  the  company's  daim,  a  distance  of  291  feet.  The  entire  distanoe  run 
showed  a  strong,  well-defined  vein,  with  some  small  strata  of  base  ore,  bat  of  low 
grade.  A  raise  was  started  from  this  drift  about  &0  feet  east  of  the  west  line  of  the 
company's  claim,  which  was  carried  up  a  distance  of  65  feet,  at  which  point  a  very 
good  streak  of  ore  2  feet  in  width  was  developed.  In  raising  on  it  the  walla  of  the 
fissure  diverged  until  the  vein  showed  a  width  of  8  feet,  when  the  ore  became  more 
widely  difiiised  throughout  the  seneral  filling  of  the  vein,  and  as  the  week  pxogcessed 
the  ore  graduaUy  died  out  in  a  large  body  of  barren  vein-matter. 

A  winze  was  started  from  this  drift  210  feet  west  of  the  8haft,*and  carried  down  on 
the  vein  a  distance  of  110  feet,  where  a  connection  was  made  with  the  west  drift  on 
the  1,000-fbot  level ;  here  the  vein  is  strons  and  well-defined,  but  comparatively  banen. 

The  cross-cut  which  was  beins  run  for  uie  south  vein  on  the  ninth  lev^  wliioh  had 
attained  a  length  of  50  feet  at  uie  time  of  the  last  annual  report,  was  oarxied  ahead 
2b5  feet,  making  its  total  length  335  feet,  at  which  point  it  reached  the  fiasaveb  diaoloe- 
ing  a  vein  of  quartz  8  feet  in  width^  with  a  stratum  of  good  milling-ore  13  inehes  in 
wulth  lying  on  the  £Dot-walL  A  drift  was  started  west  on  the  old  stceak  and  oamed 
ahead  a  distance  of  50  feet,  where  the  ore  gradually  died  out  in  barren  ▼ein-mattoc  • 
The  drift  was  continued  a  distance  of  114  feet  farther,  making  its  total  length  164  £u^ 
but  fiuled  to  disclose  anything  of  value,  when  work  was  disoontinaed. 

A  cross-cut  was  started  from  the  end  of  this  drift  and  run  to  the  north  a  disteDoe  of 
35  feet,  and,  not  meetins  with  anv  favorable  change,  work  was  suweaded  at  this  pointy 
and  a  raise  started  on  the  ore,  which  was  carried  up  65  feet  with  the  ore-«trea£y  flre- 
quently  ezpaudinff  or  contracting  to  greater  or  less  dimensions  as  the  worik  pxogreased, 
ontii  tne  ore  finaUy  disappeared  in  hard,  banen  vein-matter. 

A  drift  was  also  started  and  carried  to  the  east  on  the  vein  a  distance  of  810  liset, 
showing  a  continuous  fissure  varying  in  width  from  1  to  6  inches;  b^t  the  focmation 
beins  unfavorable  for  ore,  work  was  m  consequence  discontinued  in  that  direotion. 

A  drift  was  also  started  50  £9et  above  this  level  and  run  to  the  east  a  distanoe  of  50 
feet,  which  work  failed  to  disclose  anything  of  value,  when  operations  ceaaed  in  that 
direction. 

A  winze  was  started  on  the  south  ledge  and  carried  down  on  the  vein  a  diatanee  of 
105  feet.  This  winze  showed  a  large  and  very  promising  vein  of  quartz  for  a  diatanee 
of  85  feet,  where  the  vein-matter  gradually  disappeared,  leaving  the  bottom  of  the 
winze  in  hard  quartzite,  when  work  was  discontinued. 

The  drift  which  was  being  run  to  the  east  on  the  eighth  level  was  carried  ahead  a 
distance  of  162  feet,  making  its  total  length  473  feet.  The  formation  in  the  £aoe  not 
looking  very  encoaraging,  work  was  discontinued. 

A  winze  was  sunk  m>m  this  drift  about  300  feet  east  of  No.  3  shaft,  and  carried  down 
on  the  vein  a  distance  of  108  feet,  connecting  with  the  east  drift  on  the  ninth  levei^ 
famishing  a  good  circulation  of  air. 

A  winze  was  also  sunk  from  the  west  drift  on  the  eighth  level  about  210  feet  west 
of  No.  3  shaft,  and  carried  down  a  distance  of  108  feet,  where  a  connection  was  mad« 
with  the  west  drift  on  the  ninth  level.  Sixty  feet  of  this  distance  was  carried  down 
on  a  small  seam  of  ore,  and  the  balance  of  the  distance  through  hard  quartzite. 

Tbe  east  drift  on  the  630-foot  lovol,  which  showed  a  length  of  502  feet  at  the  time  of 
the  last  annual  report,  was  carried  ahead  241  feet,  making  its  total  length  743  feet^at 
which  point  a  connection  was  made  with  the  south  cross-cut  from  the  summit-shsft, 
furnishing  a  good  circulation  of  air.  The  entire  distance  run  showed  a  continuous 
fissure  varying  in  width  from  1  up  to  18  inches,  but  no  ore  to  the  east  of  the  stope 
being  worked  up  from  this  level. 

A  winze  was  sunk  from  the  630-foot  level  300  feet  east  of  No.  3  shaft,  and  carried 
down  to  the  eighth  level  a  distance  of  112  feet.  The  first  50  feet  showed  a  stratum  of 
very  good  ore,  and  the  balance  of  the  distance  was  sunk  through  quartzite. 

A  cross-cut  was  started  south  on  the  630-foot  level  and  earned  ahead  a  distance  p^ 
210  feet,  which  work  failed  to  develop  anything  of  special  value,  when  work  was  ^^ 
continued  in  that  direction,  and  a  dnft  started  west,  (on  a  crossing  which  showed)-  ^^ 
the  drift,)  which  was  carried  ahead  44  feet ;  and  not  meeting  with  anything  encooP*^ 
iuff,  work  was  discontinued.  -  ^ 

On  the  520-fbot  level  the  east  drift  was  carried  ahead  370  feet  during  the  year,  f?^*^ 
ing  its  total  length  520  feet.  This  drift  developed  a  small  stratum  of  very  good  D'^^^^^t 
ore,  which  proved  to  be  a  continuation  of  the  ore-chute  worked  up  from  the  63i>-'^'^'^ 
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leyel.  Where  cut  by  the  drift  it  showed  a  length  of  80  feet,  Tarying  in  width  from  1 
to  8  inches,  narrowing  down  at  both  ends,  and  at  a  distance  of  40  feet  above  the  level 
it  finally  disappeuredin  barren  vein-matter. 

On  the  440-foot  level  a  drift  was  mn  to  the  west  a  distance  of  55  feet,  which  failed 
to  diaelose  anything  of  value,  when  work  was  diseoatinoed  in  tiiat  direotioo,  and  a 
raise  started  and  carried  np  on  the  vein  a  distance  of  S4  feet,  when  a  drift  was  started 
west  from  top  of  raise  and  mn  a  diatanoe  of  71  feet.  This  prospecting  iailed  to  reveal 
ore  in  paying  quantities,  and  work  was  discontinued. 

The  summit  or  No.  5  shaft  is  composed  of  three  comparknents.  The  two  hoisting- 
compartments  are  3i  by  4  A  feet  in  the  clear,  and  the  pump  compartment  is  4  A  by  5 
feet.  This  shaft  is  carried  down  in  ti^e  north  wall  of  the  vein  on  an  angle  of  62^,  and 
aHhoogh  the  work  at  this  point  has  been  prosecuted  with  unremitting  viffor,  owing 
to  the  cKtreme  hard  rock  encountered,  but  368  feet  have  been  added  to  its  depth  dur- 
ing the  year,  making  its  total  depth  1,141  feet  on  the  incline.  At  our  present  rate  of 
nrogress  it  will  probably  take  about  seven  months  to  reach  the  present  level  of  the 
bottom  of  No.  3  shaft. 

A  drift  was  started  from  this  shaft  about  500  feet  from  the  surface  and  run  to  the 
west,  following  the  vein  a  distance  of  188  feet,  showing  a  strong,  weU«defined  fissure, 
with  2  feet  of  vein-matter,  but  no  ore. 

Two  cross-cuts  were  run  south  from  this  shaft  to  the  vein  for  ventilation,  one  at 
the  fifth  level  corresponding  with  the  630-foot  level  in  No.  3  shaft,  a  distance  of  45 
feet,  and  another  at  the  sixth  level  corresponding  with  the  ninth  level  of  No.  3  shaft, 
a  dialanoe  of  35  feet  through  quartzite. 

Tii9  sinkh^g  of  NOf  7  shaft  waa  discontinued  last  August,  not  deeming  it  prudent  to 
QOpitinue  it  downward,  as  the  eastern  portion  of  the  company's  ground  coiud  be  pros- 
pected at  a  much  less  expense  from  No.  5  shaft.  Some  little  prospecting  has  been  done 
mE$.  No.  7  shafb,  but  00  mr  our  operations  have  been  unsueeessAu. 

iThe  west  drift  which  wm  started  from  third  station,  No.  7  shaft,  was  carried  ahead 
S3  iMt,  mining  its  total  length  112  feet.  The  fonnation  not  looldng  promising,  work 
was  suspended  and  a  cross-cut  run  to  the  north  from  the  end  of  this  drift,  a  distance  of 
47  feet ;  and  not  meeting  with  any  favorable  indications,  work  was  discontinued. 

A  prospect-drift  was  started  from  fourth  station,  No.  7  shaft,  and  run  to  the  east  a 
distance  of  187  feet  through  a  lacge  bloek  of  nnei^lored  ground ;  hat  failing  to  meet 
wttli  anything  enconny^iag,  work  was  suspended. 

The  drift  which  was  being  run  to  the  west  on  eiightililevvl,  No.  7  shaft,  was  extended 

•  distance  of  478  f(QQt>  bjiklng  its  tot^iepgth  713  feet.  The  entire  distance  run  showed 

•  ivgnlar,  well-defiped  fiMQie,  irith  an  ayerage  width  of  18  inches ;  but  daring  its  prog- 
ress nothing  of  a  particularly  encouraging  nature  was  brought  to  view,  and  work  was 
discontinued  in  that  direction. 

At  the  present  time  our  resources  for  ore  are  limited  to  the  520«foot  level,  and  the 
flucoess  of  the  present  year's  operations  will  depend  upon  developments  in  uie  unex- 
plored ground  to  the  east  of  Tso.  3  shaft ;  and  I  am  not  without  hope  that  further  ex- 
plorations in  and  about  the  apparently  exhausted  sections  of  the  mine  will,  as  has  hap- 
pened in  similar  cases  in  times  past,  open  up  some  additions  to  what  is  now  in  sight. 
But  our  chief  reliance  is  upon  what  is  anticipated  will  be  brought  to  light  at  a  not  very 
remote  time  in  the  lowest  levels  of  the  mine  not  yet  prospect^    The  distribution  of 
the  ore  through  the  vein  is  variable,  sometimes  occurring  in  Vams  a  fbw  inches  in 
width,  with  intervening  strata  of  poor  rock ;  sometimes  it  is  found  distributed  throuffh 
the  entire  vein,  and  at  other  times  it  dwindles  down  to  a  mere  trace,  but  is  generafly 
found  in  bunches  or  irregularly-shaped  deposits,  which  are  usuidly  found  on  one  wall 
or  the  other,  but  do  not  seem  to  follow  either  uniformly. 

The  upper  levels,  although  to  a  great  extent  worked  over  several  times,  have,  never- 
thelen,  furnished  employment  to  a  considerable  number  of  men,  and  considerable  rev- 
enue has  been  derived  from  contracts  let  to  individual  prospectors,  by  which  they 
were  allowed  to  extract  ore  from  the  abandoned  levels  01  the  mine  at  their  own  ex- 
peoae,  payins  the  company  40  per  cent,  of  all  ore  extracted,  and  the  other  60  per  cent, 
to  he  worked  at  the  companj^'s  miU. 

Ihe  machinery  on  the  di£»rent  shafts  at  the  mine  is  all  in  good  running  order,  but 
entirely  inadequate  for  the  work  required  of  it.  I  would  therefore  recommend  that 
Mie  necessary  steps  be  taken  to  erect  substantial  machinery  for  permanent  operations. 
A  smnzDiiry  of  the  labor  performed  in  the  mine  during  the  year  shows  the  extracting 
r^^^^iil  tons  of  ore.  the  running  of  6,037  linear  feet  of  drifts,  the  sinking  of  963 
j^  of  winzes,  the  running  of  184  feet  of  a  raise,  the  sinking  and  timbering  of  751 
^^^of  ahafts,  and  other  general  repairs  in  and  about  the  mine. 

wk<  f  >nill  is  at  present  in  good  miming  order,  with  the  exception  of  the  mortars, 
J^oh  are  getting  pretty  weU  worn.  There  has  been  no  expense  incurred  within  the 
j^  y^ar,  except,  what  has  been  necessary  to  keep  the  mill  in  repair.  There  have  been 
^^^flew  pans  and  two  new  settlers  put  in  in  place  of  the  old  ones,  which  were  entirely 
J^  ?ot  and  no  longer  fit  for  use.    In  the  future  I  do  not  anticipate  any  expense  on 


J^  ?ot  and  no  longer  fit  for  use.    In  the  futi 
cniU  other  than  repairs  incident  to  running. 


288     MINES  AND   MINING  WEST   OP  THE  ROCKY  MOUNTAINS. 

Of  the  tailings  remalDing  on  hand  and  nnworked,  there  are  11,000  tons  of  tailings  of 
ore,  which  give  an  average  assay  of  $18  per  ton,  and  of  tailings  of  tailings  there  re- 
main about  20,000  tons,  which  show  an  average  assay  of  tl2  per  ton. 

To  this  I  add  the  following  table  from  the  snperintendent's  report : 

Condensed  statement  of  cost  of  production^  c£c.,  for  company  year,  from 

August  1, 1873,  to  July  31, 1874. 

ORB  OTATBHIENT. 

Tons.       Found*. 

Ore  extracted  daring  the  year ^...      5,224      1,454 

Slime  and  tailings 17,239  659 

Custom-ore 672      1,234 

Total 23,136      1,347 

Ore  worked  by  company  during  year,  plus  moisture,  tailings,  and  cus- 
tom-ore     23,136      1,347 

COST  PER  TON. 

Extracting $23  19.3 

Prospecting,  improvements,  and  sundries 48  87.3 

Reduction 13  74.8 

Total  cost  of  ore  per  ton 84  81.4 

Average  yield  of  ore  per  ton 97  02.0 

Average  yield  of  ore  and  tailings  per  ton 30  42.0 

WOR^  OF  AS8AY-OFFIC9. 

Number  of  troy  ounces  of  bullion  before  melting,  fine  and  base 1 ,  553, 965.00 

Number  of  troy  ounces  of  bullion  after  melting,  fine  and  base 1, 514, 861.50 

Average  loss  in  melting,  per  cent.,  fine  and  base ^^ 2J^ 

Numberof  ore-assavs  made 4,254.00 

Number  of  bars  bullion  made,  fine  and  base 790.00 

The  secretary's  report  contains  the  following  interesting  summary  of 

A  nnAratiAfiR  fV>r  t.TiA  vpar  • 


the  operations  for  the  year : 


oosroinox  of  the  xdiisg  ecdestst — kstada. 
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At  the  Baymond  &  Ely  mine  the  number  of  tons  of  ore  extracted 
luring  the  year  was  far  less  than  in  any  previous  year  during  the  exist- 
Bnce  of  the  company.    The  disbursements  greatly  exceeded  the  receipts, 
^ud  assessments  became  necessary.    A  large  amount  of  tailings  was 
forked  during  the  year,  leaving  at  the  end  of  the  year  a  small  quantity 
on  band.    The  original  ground  of  the  company  has  been  explored  to 
ft  depth  of  1,200  feet^  where  a  strong  body  of  water  was  encountered, 
Necessitating  the  employment  of  pumping-macbinery.    This  machinery 
^as  on  the  ground  at  the  end  of  the  year,  but  not  yet  fully  in  position* 
The  following  is  taken  from  the  report  of  Mr.  H.  H.  Day,  the  superin- 
tendent, made  to  the  president  and  directors  on  December  31, 1874 : 

I  herewith  respectfolly  snbiuit  for  yonr  consideration  a  report  of  the  condition  of 
the  company's  property,  and  a  detailed  statement  of  the  work  at  the  mine  and  mills 
of  the  company  for  the  year  1874 : 

Amount  of  ore  extracted,  tons 1 3,255j\Aflr 

Amonnt  sent  to  mills,  tons 3, 0855^(f,f\r 

-^Baount  redncod  at  mills,  tons 3,2665\i^ 

Average  assay* valne  per  ton  ..^ |77.29 

Average  percentage  obtained 62.3 

Bollioo  prodoced  from  ore $162,460.90 

Amount  of  tailings  reduced,  tons 49, 454iJJ8 

Average  assay-value  per  ton $31.50 

^verage  pereentage  obtained 32.7 

gollion  produced  from  tailings $510,590.37 

^otal  amount  of  bullion  from  all  sources $673,051.27 

COST  OF  MINING  ORB  FEB  TON. 

^^tracting $23  06 

^^8pecting  and  dead-work 50  06 

liQprovements  and  repairs 36 

Sundries .%.      5  77 

$79  25 

Cost  of  milling  ore  and  tailings  per  ton 4  98 

Cost  of  ore-transportation  per  ton 4  00 

Work  at  the  mine, — ^The  Lightner  shaft  has  attained  a  total  depth  of  1,214  feet.  At 
this  point  the  flow  of  water  into  the  shaft  became  so  great  that  all  farther  attempts 
at  siokiug  were  abandoned  until  suitable  machinery  could  be  erected  to  iree  the  shaft 
£x>m  water.  Extensive  works  of  exploration  have  been  ^ade  on  the  seventh,  eighth, 
ninth,  tenth,  and  eleventh  levels  without  producing  iuix>ortant  results.  The  west 
ground,  that  has  recently  come  into  the  possession  of  the  company,  gives  fair  promise 
of  yielding  ore  in  paying  quantities  above  the  water-level.  At  the  water-level  the 
vein  has  been  drifted  upon  a  distance  of  about  700  feet.  Throughout  this  entire  dis- 
tance the  fissure  is  strong  and  well  defined,  maintaining  a  uniformity  of  striko  and 
dip,  and  showing  other  general  characteristics  which  are  highly  encouraging  for  deeper 
explorations. 

The  improvements  at  the  mine  consist  principally  in  the  erection  of  powerful  pump- 
iDg-maehinery,  with  machine-shop,  foundery,  and  other  needed  accessories,  the  whole 
being  very  complete. 

At  the  mills  there  have  been  no  improvements  made  further  than  making  necessary 
repairs.  Vigorous  efforts  are  being  made  to  obtain  Government  patent  to  the  mill-sites 
and  water-rights  of  the  company. 

In  conclusion,  I  will  say  that,  although  the  year  just  closed  has  not  been  productive 
of  satisfactory  results,  there  is  in  the  present  situation  much  to  inspire  hope  for  the 
future,  and  I  confidently  believe  that  ere  the  close  of  another  year  the  Raymond  & 
Ely  Company  will  be  in  a  highly  prosperous  condition. 

The  following  table  is  worthy  of  carefal  stody,  as  showing  clearly  the 
natare  and  distribution  of  the  expense  of  mining  and  reducing  ores  and 
of  dead- work  in  this  region : 
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Slaiement  of  iuUio»  produeedfor  ommX  tf  Die  onvoajr,  /or  year  enXng  DtetmberZl,  1874. 
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I  add  tbe  following  from  the  secretary's  report  for  the  year  ending 
December  31, 1874  : 

BEGEIPTS. 

JPrtni^  InUances  of  farmer  fiscal  yearSj  (liquidated  to  new  current  balances 

per  contra :) 

Nevada  Central  Railroad  Company — 
Fiscal   year   ending  De- 
cember 31, 1873 $100, 000  00 

Fiscal  year  ending  Janu- 
ary 15,  1874 139,522  00 

$239, 522  00 

Magnet  Mining  Company 140, 439  67 

Hermes  Mining  Company . .   3, 0U4  80 

Piocbe  PboBQix  Mining  Company 3, 180  00 

H.  H.  Day,  general  superintendent 9  00 

$386,215,47 

From  human-yield  of  company's  mine : 

Product  of  ores  and  tailings  for  current  year,  as  per 

Exhibit  No.2 673,051  27 

From  ore  sales 705  84 

From  water-rents.' 600  00 

From  house-rents 360  00 

From  interest 12,264  13 

From  sales  of  mine  supplies 1, 360  00 

From  sales  of  mill  supplies... 483  21 

From  assessments : 

Assessment  No.  1,  of  $3  per  share $90, 000  00 

Assessment  Ko.  2,  of  $3  per  share,  (paid 

inatdate) 83,116  00     . 

173, 116  00 


Total  receipts  for  the  term 1^252,155  92 

tJNLIQUn)AT£D  BALANCES. 

SMperintendenfs  drafts : 

On  San  Francisco  office,  unpresented  . ..    $56, 153  51 

Union  Iran-  Works : 

Halance  on  foundery- work 19, 902  81 

of  California : 

Tot  advances 49,226  96 

125, 283  28 

1, 377, 439  20 

DIHB  UKSEMBNTS. 

balance  of  last  fiscal  report,  since  liquidated : 

Saperintendent's  drafts $13,225  25 

Overdraft  on  Bank  of  Galifomia 89, 277  84 

$102, 503  09 
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Parohase  of  Magnet  and  other  mining- 

ground $131,111  59 

Law  expenseSi  contesting  adverse  claims.      41,451  84 

: $171 

For  oonatruction  a/nd  impravevnents  at  miUa  r 
Cost  of  works  at  Ballionville  for  current  year i 

For  mintng : 

Opening  mines,  ^cplorations.  and  extracting  ores,  as 
per  Exhibit  No.  2 25: 

For  miUing : 

Redaction  of  ores  at  company's  mills,  as  per  Exhibit 
iro.2 25t 

• 

For  m%8oeUaneou8  expendUures : 

.    Discount  on  bullion  for  current  year 41 

State  of  Nevada  taxes  on  bullion I 

State  of  Nevada  and  Oalifomia  taxes  on  property  .... 

Insurance-premium  on  mill-property  ...  4 

Telegrams  to  and  from  company's  works 

Freight  to  San  Francisco  on  base-bullion  yield  .  ^ . . . .  ] 

General  office-expenses 1( 

For  mine-pump  construction : 

Pumping-machinery,  freight  to  and  local  works  at 
Pioche 19( 


r 


Total  disbursements  for  the  term 1, 06( 

UNLIQUIDATED  BALANOES. 

Nevada  Central  Railroad  Company $220, 863  53 

Magnet  Mining  Company 61, 079  37 

Hermes  Mining  Company 3, 064  80 

Pioche  Phcenix  Mining  Company 3, 501  52 

Bullion  in  transitu 22,196  02 

31( 

1,371 
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▲68BT8. 


d  4  boilers,  complete  in  place • •. |30,000  00 

cludiog  maohine-fihop,  founder^,  black«mith-Bbop,  owpeuter- 
louse,  coal-bouse,  omce  at  mine,  powder-magazine,  water- 

34,632  00 

►vement 169,296  89 

use • 9,850  00 

^gJi aud  harness 1,300  00 

)  and  appurtenances...........*. 500  00 

rniture 3,500  00 

i^him-honse ^ 500  00 

ouses 750  00 

lOUse,  lot,  and  furniture 750  00 

250,978  89 

1  in  store-bonse 5,665  25 

256,644  14 

d  miscellaneons  property : 

mill 175,000  00 

mill 40,000  00 

>ipe,  and  privilege 10,000  00 

nitureat  mill  No.  1 1,500  00 

■e-house  at  mill  No.  2 600  00 

id  fixtures,  complete..... 1,500  00 

op  and  tools 2,000  00 

pand  tools 1.000  00 

house 250  00 

mp  house,  pipes,  &,c 1,500  00 

'o  horses,  ana  one  wagon 900  00 

8  large  ore-scales • 1,000  00 

135,250  00 

9  in  store-bouse 58,532  42 

193, 782  43 


CHAPTEK   III. 

IDAHO. 

the  minlDg-indastry  of  this  Territory  have  again  been  col- 
ly  request,  by  Mr.  A.  Wolters,  saperintendent  of  the  United 
^•office  at  Boise  City. 

the  absence  of  the  usual  heavy  fall  rains  during  the  previ- 
le  supply  of  water  was  very  limited  in  nearly  all  the  placer- 
ps  during  the  spring  and  summer  of  1874,  and  the  annual 
)  placers  shows  a  corresponding  decrease  as  compared  with 
.  year.  On  the  other  hand,  quartz-mining  has  been  carried 
sater  vigor  and  better  success  than  formerly,  and  the  bul- 
t  from  this  source  shows  a  decided  increase,  though  not  suffl- 
interbalance  the  falliug-off  in  the  yield  of  the  placer-mines, 
e  production  of  preciousmetads  in  the  Territory  for  the  cor- 
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rent  year,  according  to  the  most  reliable  statistics  I  have  been  at 
to  obtain,  is  $2,000,000 ;  of  which  amonnt  Owyhee  County  fumisb* 
$900,000;  Boise  County,  $700,000;  Alturas  County,  $150,000;  Nor 
Idaho  and  Lemhi  County,  $250,000. 

Several  new  mining-camps  have  been  established  during  this  and  t 
previous  year;  but,  possessing  only  veins  of  galena  and  copper oi 
with  no  great  amount  of  gold  and  silver,  and  lacking  facilities  for  tnu 
portation,  they  will  probably  not  become  Of  great  importance  until  rfl 
roads  traverse  the  country  and  enhance  the  value  of  base  metals. 

OWYHEE  COUNTY. 

Owyhee  district. — For  the  first  time  in  seven  years,  I  have  unfori 
nately  failed  to  obtain  a  detailed  statement  in  regard  to  the  anni 
progress  of  the  mining-industry  of  this  distinct.  All  I  can  say  concei 
ing  it  is,  that  the  various  silver-mining  companies  on  War  Eagle  Moui 
ain  have  not  been  very  successful,  as  is  shown  by  the  largely-dim 
ished  product.  But  in  most  of  the  mines  heretofore  worked  with  varic 
degrees  of  success,  energetic  prospecting  operations  have  been  carri 
on,  with  rather  favorable  results  at  the  end  of  the  year.  In  addition 
these  mines,  some  of  those  which  have  been  lying  idle  for  years,  as 
instance  the  Poor  Man,  have  been  opened  again,  and  it  is  expected  tl 
some  of  them  will  add  considerably  to  the  product  of  next  year.  * 
the  whole,  the  outlook  for  1875  appears  encouraging. 

Simth  Mountain  district. — ^This  promising  camp,  which  was  descril 
in  detail  in  my  report  for  1872,  had  been  lying  idle  for  nearly  t 
years,  when,  in  the  fall  of  1874,  a  San  Francisco  company  succeeded 
buying  up  the  only  important  silver-lead-mines  then  known,  and  tt 
virtually  brought  the  whole  camp  under  its  control.  This  compai 
which  is  called  the  South  Mountain  Consolidated  Mining  Company,  1 
since  continued  the  shafts  and  levels  previously  constructed,  and  1 
succeeded  in  opening  up  several  very  considerable  bodies  of  ore  c< 
taining  a  fair  percentage  of  lead  and  being  comparatively  very  rich 
silver.  The  mines  which  have  been  most  extensively  worked  are  1 
Golconda,  Bay  State,  Treka,  Independent,  and  Numkeg.  But  so 
work  has  also  been  done  on  the  Grant,  the  Mount  Hood,  and  the  Lar 
From  the  main  working-tunnel  of  the  Golconda  mine  a  cross-cut  v 
intended  to  be  run  in  the  fall  toward  the  large  ledge  known  as  t 
Original,  in  order  to  explore  this  mass  of  iron-stained  vein-matter  al 
depth  of  some  200  feet  from  the  surface.  In  the  Golconda  itself  a  lai 
body  of  somewhat  siliceous  and  antimonial  lead-ore  is  in  sight.  1 
Bay  State  is,  however,  as  it  was  when  the  shaft  was  only  40  feet  de< 
the  richest  mine  of  the  whole  district.  This  shaft  is  now  135  feetde 
and  levels  have  been  run  along  the  ledge  on  each  side  of  the  shaft 
over  200  feet.  Kich,  though  not  very  large,  bodies  of  carbonate  a 
galena,  the  latter  assaying  from  $300  to  $400  per  ton,  have  been  stri 
in  various  parts  of  the  mine,  the  largest,  8  feet  wide,  having  been  fou 
lately.  The  Yreka  contains  more  ore  than  the  Bay  State.  It  is,  1 
that  of  the  Bay  State,  an  excellent  smeltiug-ore,  but  contains  1 
silver. 

The  company  has  also  built  a  large  shaft-furnace,  making  one  or  t 
campaigns  during  the  fall ;  but  as  an  insuf&cient  amount  of  chare 
had  been  provided  to  run  through  the  winter,  smelting  had  to  be  stop] 
when  the  heavy  snows  set  in.  The  company  expects  to  put  up  a  sec4 
and  larger  furnace  in  the  spring,  and  also  dressing-works,  to  make  av 
able  a  very  large  portion  of  ore  which  cannot  now  be  smelted  prol 
bly,  on  account  of  the  abundance  of  gangue-matter  which  it  oontiiiui 
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ADA  COUNTY. 

Some  lodes  were  discovered  this  season  in  the  vicinity  of  the  Upper 
reiser,  which  carry  strong  bodies  of  fine-grained  galena,  containing  &om 
)  to  75  per  cent,  of  lead  and  abont  $20  in  gold  and  silver.  A  strong  oat- 
rop  of  very  fine  copper-ore  has  also  been  discovered  in  that  neighbor- 
ood.  Pieces  of  this  ore  assayed  in  the  United  States  assay-office  con- 
fined 55.2  per  cent,  of  copper  and  abont  $28  in  gold  and  silver.  The 
le  is  an  intimate  mixture  of  chalcosine  and  bomite,  partly  converted 
Qto  carbonates  by  exposnre  to  the  atmosphere  and  moistnre,  and  a 
mall  percentage  of  pistazite  and  qaartz. 

A  very  fine  variety  of  lignite  has  been  found  in  different  places  near 
iow  City  as  '^  float,''  but  so  far  no  regular  deposit  has  been  discovered, 
liongh  there  cannot  be  any  doubt  as  to  its  existence.  The  coal,  in  its 
^ztenial  appearance,  much  resembles  cannel  coal.  It  is  hard,  carries 
no  iron-pyrites,  leaves  no  stain  when  rubbed,  bums  with  a  long,  yel- 
lowish-white flame,  and  leaves  only  from  3  to  4  per  cent,  of  ash.  The 
)nly  drawback  to  its  general  use  lies  in  the  fact  that  it  crumbles  into 
7617  small  pieces  upon  long  exposure  to  atmospheric  influenqes.  As 
vood  must  be  hauled  a  distance  of  eight  to  twelve  miles  over  a  high 
mountain-range  to  Boise  City,  and  accordingly  commands  high  prices, 
the  discoverers  of  a  good-sized  vein  of  this  coal  would  probably  find  it 
valuable  property,  even  if  it  could  be  used  only  for  domestic  purposes. 

The  only  placer-mining  done  in  the  county  amounting  to  anything  is 
ni  the  Payette  Biver.  Some  of  the  claims,  especially  those  of  B.  L.  War- 
rioer,  produce  very  high-grade  gold,  the  best  having  assayed  as  high  as 
M2  fine.  The  yield  is  between  $5,000  and  $10,000.  A  very  small  amount 
of  gold,  probably  less  than  $1,000,  is  obtained  every  spring  in  Fort 
Budi,  immediately  back  of  Fort  Boise. 

ALTURAS  COUNTY. 

The  principal  placer-mines  of  the  county  are  those  owned  by  Pfeiffer 
&  Co.,  in  Hardscrabble  district,  and  those  on  the  Middle  Boise  Biver. 
Die  former  comprise  a  large  area  of  plaoer-groand  in  the  different 

K dies  between  Bear  and  Elk  Greeks,  with  a  monopoly  of  the  water  from 
h.  The  owners  have  built,  at  a  very  small  cost,  five  miles  of  ditches, 
citable  of  carrying  between  500  and  600  inches  of  water,  the  ground 
bemg  very  favorable  for  such  work.  They  have  been  working  the  pla- 
(tts  now  for  quite  a  number  of  years,  and  always  with  good  financial 
vesQlts,  the  lowest  annual  yield  ever  obtained  being  $8,000,  at  an  ex- 
pense of  $4,000,  while  this  year  they  cleaned  up  over  $20,000,  at  an  ex- 
pense of  about  $5,000.  In  working  their  claims  the  owners  have  been 
to  fortunate  as  to  uncover  three  very  promising  quartz-lodes,  the  Oen- 
end  Grant,  General  Sherman,  and  Poor  Man,  all  of  which  appear  to  be 
^doable  veins,  well  defined,  and  carrying  a  strong  body  of  rich  ore  as 
^  as  developed.  The  surrounding  country  probably  received  the 
(t^ter  portion  of  its  placer-gold  Irom  these  veins. 

The  placers  of  the  Middle  Boise  Biver  suffered  somewhat  from  the 
(eoaul  scarcity  of  water  and  shortness  of  the  season. 

h  the  quartz-mines  a  good  deal  of  activity  prevailed  dunng  the  en- 
veyear,  and  several  of  them  proved  to  be  first-class  veins. 

,Qn  the  Ada  EUmore,  work  has  been  prosecuted  steadily  all  the  year, 
^  most  flattering  results.  The  shaft  at  the  time  of  Mr.  Wolters's 
^t  was  down  150  feet,  and  it  was  the  intention  to  start  another  pair  of 
"^els.  The  ground  above  the  100-foot  level  was  mostly  worked  out, 

H.  Ex.  177 20 
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the  east  level  being  still  in  good  ore,  while  in  the  west  level  the  ore  had 
pinched  out,  the  indications,  however,  being  favorable  to  its  soon  com- 
ing in  again.  The  shaft  being  located  right  in  the  gulch  in  which  the 
lode  outcrops,  following  the  gulch  in  strike,  there  is  of  course  a  veiy 
large  amount  of  water  to  be  hoisted,  and  the  former  engine  being  inade- 
quate to  pertbrm  all  the  work  required,  a  larger  one  had  to  be  {mt  up. 
This  was  not  done  as  well  as  it  ought  to  have  been,  the  foundation  con- 
sisting of  only  four  pieces  of  timber  embedded  in  loose  rock. 

The  Pittsburgh  Com];>any,  which  runs  this  claim,  is  not  doing  as  well 
as  the  excellence  of  the  mine  would  permit,  if  capital  were  judidonslj 
expended  in  thorough  opening  and  substantial  plant 

To  facilitate  and  cheapen  the  transportation  of  the  ore  from  the  mine 
to  the  mill,  a  covered  tram-way  300  yards  in  length  has  been  constructed, 
connecting  the  two,  enabling  the  bucket-tender  to  deliver  the  ore 
right  at  the  stamps.  The  car  used  was  constructed  by  A.  Cramer,  foie* 
man  of  the  Valley  Gold-Mining  Company,  and  is  a  very  excellent  one,  as 
far  as  easy  damping  and  running  are  concerned,  a  child  being  p»erfectly 
able  to  handle  it. 

That  portion  of  the  lode  lying  east  of  the  Pittsburgh  Company's  ground, 
owned  by  the  Wahl  Brothers,  has  not  been  worked  until  it  was  leMed  last 
spring,  by  Jacob  Beeser,  for  a  term  of  two  years.  At  the  time  of  Mr. 
Wolters's  visit  he  had  sunk  a  shaft  50  feet  deep,  and  made  preparatioiis 
toputupan  enginefordrivingthe  hoisting-works  and  pump,  which  weie to 
be  erected  and  put  in  at  the  same  time.  Mr.  Beeser  intends  to  sink  the 
shaft  during  the  winter  to  the  depth  of  150  feet  below  the  surfiioe,  and 
to  start  a  level  there.  As  the  rich  body  of  ore  in  the  Pittsburgh  gnrond 
has  been  followed  up  in  the  Keeser  ground,  and  pitches  toward  it,  Mr. 
Beeser  will,  in  all  probability,  have  a  valuable  mine.  Next  q>ring  be 
will  also  get  possession  of  the  10-stamp  mill  belongiug  to  the  proper^, 
which  is  now  being  used  by  the  Pittsburgh  Company. 

The  Valley  Gold-Mining  Company  has  been  steadily  at  work  on  tbe 
Golden  Star  lode,  treating  about  8  tons  of  ore  per  day  in  the  mill, 
which,  by  means  of  a  chute  and  tram-way,  receives  the  ore  directly  firom 
the  mine.  It  is  first  broken  in  a  Dodge  crusher  and  then  worked  in  two 
large  arrastras.  The  company  has  a  large  overshot  water-wheel,  which 
drives  all  the  machinery,  and  also  a  saw-mill  attached  on  the  outside. 

Above  the  Golden  Star  are  the  Comstock  and  Confederate  Star,  both 
lode«  which  formerly  yielded  large  amounts  of  rich  ore,  but  are  not  being 
worked  now. 

Below  the  Golden  Star  is  the  Bexl-Bock,  owned  by  S.  B.  Dilley.  l*e 
tunnel  on  the  lode  has  been  extended  40  feet  and  a  shaft  has  been  sunk 
belQw  the  stope,  where  the  best  ore  is  found.  This  shaft  was,  at  the 
time  of  Mr.  Wolters's  visit,  5  feet  deep,  and  showed  a  flnely*developed 
crevice  3  feet  wide,  with  a  vein  of  ore  6  inches  on  top  and  about  18  in 
the  bottom. 

All  these  lodes  are  on  the  right  side  of  Bear  Gulch.  On  the  left  we 
find  the  Sierra  lode,  1,200  feet  of  which  are  owned  by  A.  Cramer.  The 
lode  runs  northeast  and  southwest,  dips  33^  north,  and  averages  from 
2  to  3  feet  in  width,  with  a  pay  streak  of  from  10  to  15  inches.  At  a 
convenient  height  above  the  creek,  where  the  owner  has  a  mill*site  200 
by  300  feet,  a  cross-cut  tunnel  has  been  run  north,  which  intersects  the 
lode  at  a  distance  of  345  feet  from  the  mouth,  gaining  a  depth  of  100 
feet  on  the  incline  of  the  vein  and  91  feet  perpendicularly.  The  tunnd 
was  driven  in  95  feet  beyond  the  Sierra  lode,  for  the  purpose  of  striking 
also  the  Chancey  lode,  which  is  owned  by  the  same  part^. 

Abont  110  feet  above  this  tunnel  another  cross-cut  tunnel  has  beea 
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driveu  a  little  north  of  east,  atrikiiig  the  lode  91  feet  from  the  month. 
Ij&vels  have  been  ran  either  way  about  100  feet,  develc^ing  a  fine  body 
of  ore.  Aboat  400  tons  were  extracted,  which  yielded  in  the  mill  at  the 
rate  of  920  to  $25  per  ton.  A  distance  of  90  feet  east  of  the  point 
vhere  the  tunnel  strikes  the  lode,  a  shaft  has  been  sunk  to  the  depth 
of  36  feet,  showing  an  18-inch  vein  of  ore,  which  famished  26  tons  of 
ore,  milling  $17  per  ton. 

There  are  now  from  30  to  35  tons  on  band  on  the  dump,  which  were 
tak^i  from  a  stope  below  the  east  level,  and  are  expected  to  mill  about 
#25  pef  ton. 

In  the  Yishnu  lode,  ground  has  been  stoped  out  40  fleet  long  and  80 
feet  high,  the  ore- vein  averaging  from  3  to  4  feet  in  width.  In  the  east- 
ern part  of  the  vein  the  ore  is  of  low  grade.  Work  will  go  on  in  this 
mine  daring  the  winter,  as  also  on  the  Wizzard  King,  and  Altoras. 

Ifothing  has  been  done  since  my  last  report  on  the  Idaho  lode,  once 
the  leading  one  of  the  camp,  but  the  owners  exi)ected  to  do  some  work 
daring  the  winter  to  hold  the  property. 

On  several  other  veins  of  minor  importance  work  enough  is  being 
done  to  hold  them  under  the  act  of  Ck>ngress  of  May  10, 1872. 

In  Bed  Warrior  diatrictf  work  has  been  going  on  steadily  on  the  Wide 
West  mine,  the  Avalanche,  and  the  Bear-Skin.  The  Wide  West  mine 
and  mill  were  last  spring  sold  by  the  owners  to  Warren  Hussey,  of  Salt 
I^dce  (Xty^  for  $22,000,  and  work  has  been  going  on  ever  since.  The 
ore-reflerves  above  the  lower  tunnel  had  been  nearly  exhausted  by  the 
fimner  owners,  and  a  shaft  had  been  started  aear  the  heading  of  the 
loiwvr  level  ana  sank  to  a  depth  of  30  feet  This  shaft  has  teen  con- 
timuBd  down  by  Mr.  Baxter,  the  manager  of  the  concern,  to  a  deptii  of  80 
feet,  and  levels  have  been  ran  both  ways.  A  fine  body  of  ore  was 
4omij  whidi  would  have  paid  handsomely  if  the  owners  had  famished 
Mr.  Baxter  at  the  right  time  the  means  neoessaiy  for  the  erection  of 
substantial  hoistiDg- works.  This,  however,  has  so  far  not  been  done, 
and  the  shaft  making  a  very  large  amount  of  water,  which,  together 
with  the  ore,  has  to  be  hoisted  with  a  common  windlass,  the  mine  can 
hardly  be  expected  to  pay  dividends.  Some  time  ago  the  superintend- 
ent went  himself  to  Salt  Lake  Oity  to  consult  and  remonstrate  with  the 
owners,  and  I  am  informed  that  they  acceded  to  his  demands,  and  gave 
luun  sufficient  means  to  put  the  mine  in  proper  shape  for  cheap  working. 
If  this  proves  true,  Mr.  Baxter,  who  has  gathered  mudi  experience  as  a 
mining  and  mill  man  in  South  America  and  I^evada,  will  have  no  diffi- 
flolty  in  placing  the  Wide  West  mine  on  a  paying  basis. 

O.  Jacobs,  who  owns  the  Victor  Mill  and  the  Victor,  New  York,  and 
Golden  JBagle  lodes,  has  done  little  during  the  season.  From  the  Golden 
"Baglfi  8  tons  of  ore  were  token,  which  yielded  in  the  Wide  West  Mill  at 
Ihe  rate  of  $42  per  ton. 

The  Bear-Skin  has  been  worked  by  Joe  Kessler,  E.  Olough,  Joseph  Tem- 
ple, and  Dan.  Fitch  water,  who  own  400  feet  in  the  lode.  They  have  run 
•  tannel  80  feet  long,  have  sunk  a  shaft  80  feet  deep,  and  have  stoped  out 
A  piece  of-  ground  35  feet  high  and  20  feet  long,  which  yielded  about 

The  Kichmond,  being  70  feet  below  the  last-named  lode,  has  also  been 
worked,  and  has  ftimished  some  high-grade  ore,  milling  $75  per  ton. 
I>ilring  the  winter  the  owners  of  the  two  lodes  intend  to  run  a  tunnel 
4Q0  feet  long,  which  will  first  pass  through  the  Biohmond  and  then 
strike  the  B^-Skin  at  §b  depth  of  150  feet. 

In  the  Avalanche,  work  has  been  prosecuted  vigorously  most  of  the 
time.    A  cross-cut  tunnel  has  been  run,  striking  the  vein  in  122  feet^  and 
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then  connected  by  shaft  with  the  surface.  This  shaft  has  been  con-' 
tinned  below  the  tnnnel  to  a  depth  of  40  feet,  and  shows  a  body  of  ore 
1  to  2  feet  wide,  which,  with  proper  selection,  yields  in  the  mill  from  $30 
to  $100  per  ton. 

A  new  company,  styled  the  Baffiilo  and  Idaho  Gold  and  Silver  Mining 
Company,  has  been  formed  by  Mr.  John  Tillman  on  the  Itasca  lode,  at 
Bocky  Bar,  and  the  Silver  Tide  lode,  at  Atlanta.  The  superintendent 
of  the  company,  Mr.  Gavanagh,  appears  to  be  the  right  man  for  Bocky 
Bar,  where  living  from  hand  to  mouth  has  so  long  been  the  general  rale 
in  mining  operations,  as  will  be  seen  from  the  following  correspondence 
of  the  Boise  City  Statesman : 

^^  Mr.  Gavanagh  worked  gold-mines  in  North  Garolina  at  a  profit  when 
the  ore  paid  only  $2.60  per  ton.  He  did  this  by  working  on  an  exten- 
sive scale,  always  having  large  reserves  of  ore  on  hand.  He  proposes 
the  same  programme  here,  and  tells  his  company  they  must  not  expect 
a  dividend  for  at  least  two  years,  and  must  during  that  time  expend  a 
iarge  amount  of  money  in  opening  their  mines  in  depth,  so  that  when 
ilividends  commence  they  will  continue,  and  the  working  of  their  mines 
will  not  be  temporary  and  spasmodic  He  is  now  at  work  on  the  Itasca, 
situated  just  below  Eocky  Bar,  and  will  open  it  by  a  series  of  tunnels 
and  shafts.  The  lowest  tunnel,  starting  a  little  above  the  water-level 
of  Bear  Greek,  will  open  the  vein  1,000  feet  deep,  and  a  shaft  will  also 
be  sunk  near  the  mouth  of  the  tunnel  500  feet  below  the  water-level 
which  will  make  a  reserve  of  ore  sufficient  to  run  a  50-stamp  mill  for 
years.  The  Itasca  is  a  large  and  well-deflned  fissure- vein,  and  if  worked 
in  this  manner  will  pay  handsome  dividends.  If  Mr.  Gavanagh's  com- 
pany have  the  nerve  to  back  him,  and  we  trust  they  have,  a  new  era  of 
mining  prosperity  will  be  commenced  among  us.  The  fondamental 
maxim  of  all  successful  mining  is  to  keep  works  of  exploration  well  ifr 
advance  of  works  of  extraction.  This  maxim  has  been  violated  in  al- 
most every  instance  in  working  our  mines.  They  have  all  been  worked 
in  a  very  improvident  manner,  taking  the  ore  in  sight  as  far  and  as  fast 
as  it  could  be  found,  never  having  reserves,  and  anticipating  the  evil 
day  of  sinking  shafts  and  running  levels." 

In  Hardscrabhle  district^  Messrs.  Pfeiffer  &  Co.  commenced,  late  in  the 
fall,  work  on  the  Poor  Man  lode,  which  they  discovered  this  summer  in 
sluicing  Poor  Man  gulch.  It  is  their  intention  to  sink  a  shaft  100  feet 
deep  during  the  winter,  run  levels,  and  erect  a  10-stamp  mill  to  treat  the 
ores  from  this  and  the  General  Grant  and  General  Sherman  lodes.  On 
the  surface  the  Poor  Man  shows  li  well-defined  crevice  about  2  feet  wide, 
with  from  6  to  8  inches  of  very  rich  quartz,  full  of  free  gold. 

On  the  General  Sherman  lode,  a  shaft  had  been  sunk,  some  time  agOj 
30  feet  deep,  but  in  sluicing  the  gulch  it  has  been  tilled  up  with  gravel 

On  the  General  Grant  lode,  the  tunnel,  which  left  the  crevice  for* 
considerable  distance,  has  been  somewhat  extended  toward  the  lode, 
without,  however,  so  far  striking  the  latter. 

The  Dividend  lode,  in  the  immediate  vicinity  of  the  last-named,  has 
not  been  worked,  but  will  undoubtedly  be  soon,  as  it  appears  to  be  a 
very  tine  lode.  It  can  easily  be  traced  for  nearly  2,000  feet,  is  opened 
in  two  different  places,  and  in  both  shows  a  finely-developed  vein  3  feet 
wide,  with  7  to  8  inches  of  ore,  which  assays  very  well,  both  in  gold  and 
silver.  From  a  large  number  of  assays,  running  up  as  high  as  $1,200,  it 
would  be  just  to  exiuict  that  the  ore  in  bulk  will  yield  about  $25  \j^ 
ton  by  stamp-mill  process. 

About  150  feet  east,  and  parallel  to  the  Dividend,  is  the  Maripos* 


CONDITION  OP   THE  MINING  INDUSTRY — ^IDAHO.  309 

lode.  It  is  about  4  feet  wide,  has  a  shaft  80  feet  deep,  carries  8  to  16 
inches  of  gaartz,  bnt  is  not  being  worked. 

No  work  has  been  going  on  on  the  Ophir  lode,  thongh  it  appears  to 
be  the  largest  vein  of  that  district.  It  can  be  traced  for  about  a  mile, 
shows  a  very  strong  outcrop,  and  is  opened  superficially  in  many  places. 

At  Bonaparte  Hill  everything  has  been  very  quiet  since  the  Bona- 
parte Company  stopped  operations,  and  there  appears  to  be  no  prospect 
for  a  speedy  resumption  of  work. 

Atlanta  district — ^The  Atlanta  lode  has  been  worked  under  lease  by 
two  different  parties,  Lantis  &  Go.  working  the  Monarch  Company's 
groaud,  and  Doctor  Marshall  and  S.  S.  Mattingly  the  old  Miller  ground. 

The  former  struck  a  very  rich  vein  of  ore  right  at  the  surface,  and 
two'men  have  been  kept  steadily  at  work  there.  The  ore- vein  consists 
of  a  2^-inch  streak  of  very  rich  ruby-silver-bearing  ore,  and  another 
streak  of  ferruginous  quartz,  impregnated  with  native  silver,  about  the 
same  width  as  the  other.  At  the  present  time  they  are  reported  to 
have  over  10  tons  of  this  ore  on  hand,  which  will  no  doubt  yield  from 
11,500  to  $2,000  per  ton  by  proper  treatment.  The  intention  of  the 
lessees  was  to  ship  this  ore  late  in  the  fall  to  San  Francisco  for  reduc- 
tion, but  winter  setting  in  nearly  a  month  earlier  than  usual,  and  pre- 
Tenting  transportation,  this  could  not  be  carried  out,  and  had  to  be 
deferr^  until  spring.  For  the  same  reason  they,  as  well  as  others, 
were  caught  by  the  first  heavy  snow-storm  without  a  sufficient  supply 
•f  mining-supplier  to  last  them  during  the  winter,  and  being  unable  to 
piocore  them  afterward,  they  had  to  stop  work  on  the  deep  tunnel, 
which  they  were  running  to  strike  the  lode  100  feet  below  the  present 
lowest  levels. 

No  work  has  been  done  in  the  level  on  the  north  wall,  which  is  still 
in  barren  rock,  bnt  that  on  the  south  wall  has  been'extended  50  feet, 
sod  a  small  streak  of  fair  milling-ore  has  been  developed.  It  is  to*be 
VBgretted  that  difficulties  existing  among  the  owners  prevent  a  vigorous 
ttd  legitimate  working  of  the  property,  as  the  lode  is  most  certainly  a 
vsmarkable  one  as  far  as  size,  extent,  and  richness  of  ore  are  concerned* 
Under  sound  and  economical  management,  backed  by  sufficient  capital 
to  open  the  mine  properly,  and  to  erect  works  suitable  for  the  benefici- 
^Otm  of  the  ore,  the  reputation  of  the  Atlanta  lode  as  being  inferior  to 
tt)y  very  few  lodes  in  the  world  would  be  speedily  and  easily  established* 

The  claim  adjoining  the  Monarch  Company's  ground,  owned  by  Mil- 
ly^  comprises  480  feet,  and  is  also  worked  under  a  lease,  but  the  claim 
^g  entirely  unopened,  and  the  lessees  lacking  the  necessary  funds  to 
l^foperly  open  the  vein,  they  have  confined  themselves  entirely  to  work- 
Alitor  near  the  surface.  In  a  depression  of  the  mountain  they  have 
^  an  open  cut  across  the  whole  vein,  showing  it  to  be  GO  feet  wide. 
%^  then  ran  a  level  on  a  streak  of  ore  close  to  the  north  wall  of  the 
lode,  44  feet  long,  which  shows  on  an  average  6  inches  of  good  ore  and 
^2>foot  streak  of  bluish  quartz,  carrying  some  gold  and  silver,  but  not 
^iKmgh  to  pay  for  working  it.  A  quantity  of  the  first-class  ore  taken 
^in  mnning  this  level  has  been  shipped  to  San  Francisco,  but  I  have 
^  yet  learnt  the  returns,  which,  however,  are  expected  to  be  not  less 
^  $500  per  ton.  This  level  has  been  run  northeast  from  the  cross-cut 
^the  northwest  side  there  is  a  vein  of  ore  16  inches  in  width,  which 
*^Wge8  $100  per  ton,  but  is  not  worked  at  present.  A  cross-cut  tun- 
^Iw  been  rnn  by  the  original  owners  135  feet,  which,  when  completed 
to  a  length  of  300  feet,  will  strike  the  vein  a  little  over  100  feet  below  the 
Pjl^nt  workings;  bnt  lack  of  means  prevents  the  lessees  from  availing 
^h^mselves  of  the  facilities  thus  given  them  to  open  the  mine  properly. 
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West  of  the  Miller  gronnd  the  Atlanta  is  claimed  for  920  itot  mmre  in 
different  small  claims ;  then  the  outcrop  disappears  for  perhaps  SOO  or 
1,000  feety  bat  re-appears  on  the  south  side  of  Atlanta  Mountain,  which 
slopes  toward  YuImi  Biver.  The  lode  is  taken  up  here  as  the  William 
Tell  lode,  and  claimed  for  a  distance  of  2,600  feet  The  immense  onterop^ 
averaging  from  50  to  60  feet  in  width  and  sticking  clear  oat  of  the  grooed, 
sometimes  8  to  10  feet  high,  can  be  seen  from  the  top  of  the  moantain 
quite  a  dist^ce  downward,  and  though  no  work  amounting  to  anything 
has  been  expended  on  this  lode  to  show  and  establish  its  valae,  there  ]» 
every  probability  that  proper  development  will  prove  this  put  (k  the 
Atlanta  as  good  as  the  rest. 

A  short  distance  above  the  Monarch  Company's  claim  is  the  Last 
Chance  lode,  owned  and  worked  by  £.  Heath.  He  has  run  a  level  on 
tiie  vein  175  feet  long,  the  latter  portion  of  which  is,  however,  pifftly 
caved  in  for  a  distance  of  about  40  feet.  The  vein  runs  nortfatast  and 
southwest,  pitches  sotith,  and  is  about  4  feet  wide.  The  pay-streak  i» 
about  6  inches  wide,  and  will  mill  $50  per  ton.  A  little  stoping  has 
been  done,  and  there  are  a  few  tons  of  good  milling-ore  on  the  dumpa. 
By  many  persons  the  Last  Chance  lode  is  consider^  a  spur  or  braneb 
of  the  Atlanta,  but,  in  my  opinion,  this  belief  is  without  foundatioB,  a» 
the  former  dips  south  and  is  a  gold-bearing  vein,  while  the  Atlanta  dips 
north  and  carries  principally  silver-ores  proper.  There  is  a  difimnoe 
of  about  20^  in  the  strike  of  the  two  lodes. 

About  50  feet  north  of  the  Atlanta  is  the  Silver  Tide  lode,  tOftmeAj 
owned  by  John  L.  Tillman,  but  now  by  the  Buffalo  and  Idaho  Gk>ld  sod 
Silver  Mining  Company.  In  the  summer  a  shaft  was  sunk  on  the  lode 
22  feet  deep.  This,  however,  went  outside  of  the  south  wall.  Owing 
to  this  fact,  and  the  large  amount  of  water  in  it,  it  was  abandoned,  anl 
a  cross-cut  tunnel*  was  run  110  feet  long,  which  the  company  intends  to 
extend  this  winter  100  feet  farther,  in  order  to  strike  the  vein.  The 
lode  shows  a  large  and  bold  outcrop,  and,  in  an  open  cut  some  distance 
above  the  mouth  of  the  shaft,  a  streak  of  very  good-looking  ore.  The 
best  ore  assays  about  $200  per  ton. 

The  Eclipse  lode  is  a  little  north  of  the  Silver  Tide,  shows  very  little 
development,  and  no  work  will  be  done  beyond  representing  it. 

On  the  Leonora  lode,  the  cross-cut  tunnel  has  struck  the  vein,  and  ^ 
level  has  been  run  for  60  feet  along  the  vein,  developing  a  pay-streak 
of  2  to  3  feet  of  average  milling-ore.  Besides  this  no  work  has  been 
done  on  the  lode  the  whole  year. 

On  the  Tahoina  lode,  the  shaft,  6  by  12  feet,  has  been  sunk  down  96 
feet.  The  vein  was  left  at  a  depth  of  63  feet,  in  order  to  get  a  perpen- 
dicular hoisting-shaft.  Down  to  a  depth  of  20  feet  the  whole  vein  was 
taken  out,  and  yielded  at  the  rate  of  $25  per  ton.  The  south  widlis 
well  developed.  The  north  wall  has  never  been  reached,  though  the 
shaft  was  started  8  feet  wide.  A  tunnel  has  been  run  which  comes  in 
right  under  the  shaft,  being  103  feet  below  its  mouth.  For  about  ^ 
feet  it  runs  on  the  vein,  and  some  very  good  ore  was  taken  out  whQe 
running  this  portion.  Afterward  it  leaves  the  vein  and  runs  the  whole 
remaining  distance  in  a  zigzag  course,  the  owners  having  apparently 
changed  their  minds  many  times  in  regard  to  the  proper  course  to  be 
pursued,  and  furnishing  a  fine  example  of  how  tunnels  ought  not  to  be 
run. 

In  the  Stanley  lode,  Ostrom  &  Marshall  had  for  about  two  months 
four  men  at  work  at  the  surface,  sinking  the  shaft  down  to  a  depth  of 
30  feet.  A  small  portion  of  the  ore  obtained  was  worked,  but  the  jleld 
was  not  ascertained  by  Mr.  Welters.    From  the  fact,  however,  that  the 
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rest  of  the  ore  still  lies  in  the  mill  anworked,  it  may  be  inferred  that 
the  first  lot  did  not  pay  for  milling. 

This  lode  and  the  Tahoma  are  on  the  same  vein,  The  first  comprises 
the  original  location  of  1,000  feet  The  first  extension,  also  1,000  feet,  is 
owned  by  Davis  &  Weed,  the  former  having  800,  the  latter  200  feet ;  and 
the  second  extension,  again,  1,000  feet,  now  known  as  the  Tahoma,  is 
owned  by  Davis,  Casey,  Dolan  &  Newton.  On  the  first  extension  some 
slaicing  has  been  done,  yielding  the  owners  of  the  Tahoma  enough  to 
make  a  living  while  they  carry  on  the  necessary  dead- work  in  their  lode, 
thoQgh  they  have  to  collect  water  all  day  in  a  small  reservoir,  in  order  to 
get  a  supply  for  sluicing  from  one  to  two  hours.  In  working  this  claim 
they  have  uncovered  another  lode,  which  they  call  the  Potosi,  but  noth- 
ing has  so  tax  been  done  with  it. 

In  the  new  mining-camp  on  Wood  Biver  very  little  has  been  done 
this  season.  There  are  undoubtedly  some  lodes  which  carry  a  large 
amount  of  pure  and  high-grade  galena,  rich  in  silver,  and  if  the  much- 
talked-of  construction  of  the  Portland,  Dalles  and  Salt  Lake  Bailroad 
Aould  ever  become  an  accomplished  fact,  Wood  Biver  is  certain  to 
become  a  flourishing  camp. 

BOISE  COUNTY. 

The  mining-interest  of  this  county,  depending  more  than  any  other 
on  the  yield  of  placer-claims,  has  of  course  suffered  most  by  the  scarcity 
of  water  and  shortness  of  the  season,  and  the  production  from  that 
Boorce  will  this  year  probably  fall  considerably  short  of  $500,000. 

In  quartz-mining  there  has  been  about  the  usual  amount  of  activity. 

At  Quartzburg  the  Gold  Hill  Company  has  been  mining  steadily.    The 

level  started  on  the  southwest  side  of  the  gulch  has  been  extended  1,000 

■    feet  during  the  year,  and  is  in  now  altogether  1,800  feet    ^ter  having 

:    passed  through  under  the  next  gulch,  where  the  tunnel  was  only  30 

I    feet  from  the  surface,  a  body  of  good  ore  was  struck,  which,  however, 

'    gradually  became  poorer,  and  about  October  1  just  paid  exx>enses.    Stop- 

iQg  was  then  abandoned  on  this  side  and  operations  confined  to  the 

^    farther  extension  of  the  level.    Good  ore  is  expected  a  couple  of  hun^ 

<lred  feet  ahead.    The  mill  in  the  mean  time  is  kept  running  on  ore 

from  the  old  Gold  Hill,  northeast  side  of  gulch,  where  the  company  is 

Working  in  good  ground. 

An  attempt  msule  this  summer  by  a  San  Francisco  party  to  bene- 
&ciate  the  concentrated  tailings  proved  both  a  metallurgical  and  finan- 
cial failure,  but  another  party  had  1,000  pounds  shipped  to  Winnemucca, 
Ifev.,  and  if  successful  in  their  test-run,  may  work  all  the  company 
bav^  which  is  now  estimated  at  about  2,500  tons. 

The  lawsuit  of  several  years'  standing  about  the  Iowa  lode,  claimed 
as  an  independent  lode  by  James  Hawley  &  Co.,  and  as  identical  with 
the  Lone  Star  lode  by  Thomas  Mootry,  jr.,  has  finally  been  abjudicated 
io  the  Supreme  Court,  the  court  holding  that  plaintiff  did  not  prove 
ibe  identity  of  the  two  lodes,  and  therefore  confirming  the  judgment  of 
the  court  below. 

The  owners  of  the  lode  this  summer  consolidated  with  Eissler  &  Co., 
who  own  the  Growling  Go  lode,  which  is  the  eastern  extension  of  the 
Gold  Hill  lode.  The  new  company  erected  a  good,  substantial  10-stamp 
mill,  which  was  completed  in  Septeniber,  and  contains  sufficient  room 
for  an  increase  of  the  capacity.  About  500  tons  of  ore  from  the  Iowa, 
which  had  originally  been  extracted  with  a  view  of  sluicing  it,  aiul 
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was  therefore  not  at  all  assorted,  were  ran  through  the  mill  and  yielded 
97,159.89,  or  at  the  rate  of  $14.32  per  ton. 

The  tunnel  on  the  Iowa  is  now  in  over  200  feet,  and  a  fine  body  of 
ore  is  exposed  all  along.    Kothing  has  been  done  in  the  Growling  Go. 

In  December  all  work  was  discontinued,  and  parties  who  pretend  to 
know  say  that  the  object  in  view  is  to  freeze  out  some  of  the  partners, 
there  being  too  many  of  them  to  work  harmoniously  together. 

Summit  Flat  district, — ^Tbis  district  is .  situated  ten  miles  east  of 
Pioneer  City  and  sixteen  miles  northeast  of  Idaho  City.  The  three 
principal  streams  of  the  basin  head  here,  and  afford  good  water-power. 
Timber  is  not  very  abundant,  but  there  is  enough  red  and  white  fir  and 
small  mountain-pine  to  last  a  number  of  years  for  mining-purposes. 
The  lodes  all  run  northeast  and  southwest,  dip  to  the  north,  and  are 
generally  not  very  wide. 

The  first  claims  were  located  in  this  camp  in  1863,  when  three  gold- 
bearing  veins  were  discovered.    The  largest  and  most  promising  of 
them  was  the  Mammoth  lode.    Its  outcrop  was  very  large  and  well 
defined,  and  the  rock  showed  free  gold  to  the  naked  eye.    A  cross-cot 
tunnel  was  run  on  it  intersecting  the  lode  at  a  depth  of  30  feet,  and 
developing  a  vein  3  feet  wide,  dipping  at  an  angle  of  about  30^.   A 
10-stamp  mill,  driven  by  water-power,  was  erected  in  1864.    Water, 
however,  being  very  §carce  that  year  and   the  mining  season  un- 
usually late,  the  owners  crushed  but  very  little  ore,  and  being  unable 
to  meet  their  obligations,  they  were  forced  to  sell  out  to  Jackson  &  Co. 
These  new  owners  worked  steadily  during  the  summer  of  1865,  and 
kept  the  mill  running  on  ore  taken  from  the  Mammoth,  the  heist  of 
which  yielded  over  $76  per  ton.    Further  development  of  the  lode 
showed  that  the  body  of  ore  was  only  about  60  feet  in  length,  extend- 
ing downward  about  the  same  distance.    Here  evidently  occurs  a  fan^^ 
in  the  lode,  occasioned  by  the  crossing  of  a  vein  of  trap-rock.    After 
the  exhaustion  of  this  ore-body,  work  was  here  abandoned,  and  there 
was  never  an  attempt  made  to  find  the  vein  again  by  following  the  vein 
of  trap  with  a  cross-cut,  but  two  years  later  a  shaft  was  sunk  fifty  feet 
deeper,  which  did  not  strike  ore  5  and  there  was  a  new  cross-cut  tunnel 
pushed  ahead  within  75  feet  of  the  line  of  the  lode,  when  lack  of  funds 
forced  the  owners  to  quit  working.    They  obtained  between  200  and 
300  tons  of  ore  by  sluicing  the  hill-side  below  the  ledge,  which  paid  well 
in  the  mill.    Since  then  no  more  work  has  been  done  on  the  discoveiy* 
claims,  but  the  outcrop  appearing  again  on  the  first  extension  west, » 
distance  of  about  500  feet  from  the  discovery-shaft,  a  cross-cut  tunnel 
has  been  run  here,  cutting  the  lode  70  feet  from  the  surface.    It  proved 
to  be  8  feet  wide,  but  the  ore  was  too  poor  to  pay  expenses.    A  level 
was  then  run  toward  the  disco  very -claim,  and  when  the  line  of  tbe 
latter  was  nearly  reached,  a  body  of  good  ore  30  feet  long  and  extending 
nearly  to  the  surface  was  met  with.    After  exhausting  this  pocket,  the 
level  was  extended  200  foet  into  the  discovery-claim,  but  no  more  or^ 
was  struck.      In  1872  a  shaft,  22  feet  deep,*  was  sunk  in  the  lev^ 
where  the  pocket  of  good  ore  had  been  found,  and  some  ore  was  stop^ 
out  which  paid  well  in  the  mill;  but  the  shaft  making  water  at  thera^ 
of  a  gallon  per  minute,  work  was  abandoned  entirely,  and  so  far  h^ 
not  been  resumed. 

The  entire  yield  of  the  lode,  including  the  float-rock  obtained  t^^ 

sluicing,  is  about  $50,000.    The  present  owners  of  the  disco very-claioi^ 

first  extension  west,  and  mill,  are  Messrs.  Clarkson  &  Brown,  bo^ 

farmers,  who  have  too  little  time  to  pay  any  attention  to  mining.  ^ 

The  King  lode,  situated  three  miles  south  of  the  Mammoth,  is  a  we^-' 
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defined  yein,  carrying  from  2  to  8  inches  of  ore  which  mills  at  the  rate 
of  $40  per  ton,  small  lots  having  averaged  as  high  as  $100  per  ton.  A 
tunnel  200  feet  longcnts  the  vein  at  a  depth  of  60  feet,  and  follows  it 
some  400  feet  iiito  the  hill,  gaining  in  all  150  feet  in  depth  from  the  sur- 
fiice.  The  ore  has  been  stoped  ont  the  whole  length  of  the  level,  and 
nearly  up  to  the  surface.  The  rock  in  the  levels  and  stopes  was  pretty 
hard,  and  in  running  the  last  fifty  feet  every  inch  had  to  be  blasted, 
whichr  made  mining  slow  work  and  rather  expensive.  There  are  almost 
no  sulphurets  in  the  ores  of  this  lode,  as  well  as  in  most  of  the  others. 
The  gold  amalgamates  readily,  and  is  leather  coarse. 

This  mine,  like  the  Mammoth,  has  changed  owners  several  times  to 
no  advantage,  and  has  been  worked  only  spasmodically  since  it  was 
opened  in  1864.    An  8-stamp  mill,  driven  by  steam,  was  erected  in 
1865,  which  has  been  employed  this  season  in  crushing  rock  from  other 
lodes  in  thiB  vicinity  opened  lately. 
The  entire  yield  of  the  King  lode  has  been  about  $40,000. 
The  Specimen  lode  is  situated  about  50  rods  south  of  the  King.     A 
few  tons  of  excellent  rock  were  taken  out  at  the  surface,  bnt  at  the 
depth  of  26  feet  it  gave  out,  and  no  more  has  been  found,  though  tour 
different  shafts  were  sunk,  the  deepest  of  which  is  70  feet. 

The  Newfoundland  lode,  discovered  in  1864,  is  100  fedt  south  of  the 
King.  The  ore- vein  is  aboat  3  inches  wide,  and  is  very  irregular.  Some 
ore  was  taken  out,  paying  very  well,  but  being  only  in  small  pockets, 
miniDg  was  found  to  be  too  expensive,  especially  as  the  rock  is  very 
bard  and  flinty. 

The  €k>lden  Era  lode,  about  one  and  three-fourths  miles  in  a  southerly 
direction  fh)m  the  King,  was  discovered  in  1872.  It  is  opened  by  two 
tnnnels,  one  cutting  the  lode  quite  near  the  surface,  the  other  about  60 
feet  deeper.  The  foot-wall  is  well  defined,  but  no  regular  hanging-wall 
to  yet  been  found.  The  lode  is  a  good  deal  broken  up  and  disturbed, 
apparently  owing  to  the  crossing  of  a  vein  of  trap-rock.  The  ore  is 
wond  in  sheets  or  flakes,  running  diagonally  across  the  opening.  Its 
average  value  will  probably  be  about  $15  per  ton,  while  some  of  it  has 
paid  over  $100  in  the  mill.  In  all  about  $4,000  have  so  far  been  taken 
tat,  and  there  is  a  large  amount  of  feur  milling-ore  in  sight.  The  ore  is 
packed  to  the  mill  by  mules,  at  a  cost  of  $5  per  ton,  as  so  far  no  wagon- 
load  has  been  constructed.  In  running  the  lower  tunnel,  another  lode 
tas  crossed,  which  carries  some  very  good  rock,  and  development  may 
prove  it  valuable. 

The  Hog  'em  lode,  situated  three-fourths  of  a  mile  south  of  the  King 
Ull,  was  located  in  1873.  It  can  be  traced  on  the  surface  for  800  feet, 
^i  is  very  favorably  located  for  working.  It  carries  from  8  to  12  inches 
^  good  ore.  Nine  tons  of  this  ore  were  recently  crushed,  and  yield^ 
160  per  ton.  The  Ipde  is  within  300  yards  of  the  summit  of  the  mount- 
tin,  and  is  believed  to  be  the  highest  in  that  part  of  the  country. 

The  Packer  lode  was  discovered  in  August,  1874.  It  shows  some 
^  gold  of  the  coarse  kind,  but  contains  also  a  large  amount  of  iron 
Pfri^  Seven  tons  crushed  yielded  $7  per  ton,  the  sulphurets  not  being 
«»ted. 

The  Justitia  lode,  owned  by  Goodwin,  Andrews  &  Co.,  is  situated 
^ot  four  miles  from  Pioneer,  in  Charlotte  gulch,  being  six  miles  from 
Sammit  Flat.  While  all  the  aforemention^  are  gold-bearing  lodes, 
jUding  bullion  from  .670  to  .730  fine,  this  one  is  a  base-metal  ledge, 
^^^ng  a  mixture,  consisting  principally  of  galena,  iron  pyrites,  and 
l^c-blende.  The  lode  is  opened  by  a  tunnel  on  the  vein,  about  300  feet 
a^)  which  shows  it  to  be  from  2  to  6  feet  wide.    The  ore  can,  of 
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oooTsey  onljr  be  treated  by  snidting,  bat,  though  there  are.  good  local 
flEu^ilitieB  in  the  shape  of  water  and  timber,  lack  of  capital  has  prevented 
the  owners  from  erecting  snch  works.  A  &w  hundred  poands  of  the 
ore -were  sent  to  Salt  Lake  Oity  for  redactioD,  and  gave  good  results. 

No  paying  placer-mines  have  been  found  in  the  Summit  Flat  oonntiy 
until  this  season,  when  a  claim  was  opened  and  worked  on  Grimes 
Greek,  about  four  miles  from  its  source,  at  a  widening  of  the  creek-bot- 
torn  called  the  ^^  Meadows."  The  claim  paid  well,  two  men  taking  out 
9208  during  the  last  week  they  worked.  In  consequence,  qjaite  a  num- 
ber of  claims  have  been  located,  which  will  be  opened  next  season.  A 
bed-rock  flume  is  also  talked  o£ 

In  Banner  district  there  has  not  been  much  accomplished  during  the 
year.  The  mill  in  process  of  construction  has  not  yet  been  finished^  the 
owner,  O.  W.  Grafts,  haviug  suffered,  like  all  other  business-men  in  the 
basin,  from  the  effects  of  the  bad  mining  season,  which  prevented  those 
making  a  living  by  mining  operations,  either  directly  or  indirectlyy  from 
paying  their  bills.  Work  on  some  of  the  principal  lodes  has  been  kept 
up  pretty  steadily,  and  as  they  are,  in  spite  of  this,  still  very  little  de- 
veloped, Mr.  Grafts  may  yet  have  good  reason  to  bless  the  delay  in  the 
completion  of  his  mill.  This  gives  him  time  to  develop  first  bis  mines 
to  such  an  extent  as  to  make  him  but  little  dependent  upon  ontsidcrs 
for  supplying  his  mill  with  ore. 

IDAHO  COUNTY. 

After  Mr.  Leland  had  obtained  possession  of  the  Bescue  lode,  in  1873, 
through  the  courts,  he  formed  a  jeint-stock  company,  consisting  of  citi- 
zens of  Idaho  and  Washington  Territories.  Work  was  commenced  by 
extending  the  shaft  below  the  lowest  level ;  but  soon  the  water  came  in 
at  snch  a  rate  that  the  erection  of  good  substantial  hoisting-works  be- 
came a  matter  of  urgent  necessity.  An  order  for  the  same  was  for- 
warded to  San  Francisco  with  a  view  of  having  the  machinery  in  War- 
ren's early  in  the  fall,  but  very  unfortunately  there  wa«  so  much  delay 
that  by  the  time  of  its  arrival  in  Lewiston  snow  had  already  accumu- 
lated on  the  mountain-ranges  to  such  a  depth  as  to  make  them  impass- 
able for  pack-trains.  Thus  the  company  were  forced  to  wait  jintil  spring, 
and  as  the  heavy  expense  of  sinking  the  shaft  further  without  hoisUog- 
machinery  excluded  the  possibility  of  even  making  expenses,  the  board, 
of  directors  stopped  all  work  in  the  fall  of  1873.  In  June,  1874,  the 
chinery  arrived  in  Warren's,  but,  as  is  nearly  always  the  case  when 
is  suspended  for  a  long  time  in  mining  enterprises,  a  majority  of  tli.^ 
stockholders  lost  a  good  deal  of  their  original  interest  and  confidenc^^  ; 
by  far  the  greater  portion  of  the  assessments  were  not  paid  in,  and  thecr^ 
was  not  money  enough  to  pay  for  the  machinery }  neither  had  the  conca- 
pany  funds  to  carry  on  their  work.  Since  then  they  have  been  tryiiB-  ^ 
to  raise  money  to  pnt  the  hoisting- works  in  shape,  pay  their  debts,  aiK  '^ 
develop  the  mine  by  further  sinking  of  the  shaft  and  running  level' 
preparatory  to  stoping. 

Nothing  of  importance  has  been  done  on  any  other  lodes  beyond 
amount  of  work  necessary  to  hold  them. 

LEMHI  COUNTY. 

Some  work  has  been  going  on  on  several  lodes  in  the  vicinity  of  S^^**^ 
mon  City,  but  I  have  not  been  able  to  get  any  special  information  abo  "** 
them: 
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ONBIDA  COUNTY. 

Bw  mining-district  has  been  formed  abont  thirty  miles  north  of 
I,  on  the  soathem  slope  of  the  Gk)08e  Greek  range.  Lodes  eanying 
r  galena  with  little  silver  ^ere  diseoyered  several  years  ago, 
»thing  has  been  done  so  far  beyond  representing  them  according 
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OBEGOH. 

rations  are  still  continued,  as  they  have  been  at  intervals  for  more 
twenty  years,  on  the  gold-beaches  of  Northern  Oalifornia  and 
n.  The  formation  at  Gold  BlnfT,  in  Klamatii  County.  California^ 
bribed  in  a  paper  by  Mr.  A.  W.  Chase,  of  the  United  States  Coast 
y,  published  in  my  last  report  The  operations  in  California  are 
)nted  along  the  coast  from  about  fifte^  miles  below  the  town  of 
ad  to  the  vicinity  of  Crescent  City,  where  numerous  small  parties 
work,  earning  good  wages  by  rude  projects.  The  principal  partiea 
:ing  in  the  original  Gold  Bluff,  so  called,  are  Oreenbaum  &  Co., 
etors  of  the  Lower  or  South  claim,  and  the  Upper  Bluff  Company, 
•f  which  owns  four  miles  of  the  coast.  Greenbanm  &  Go.  have  beeu 
:k  here  for  seventeen  years,  and  are  reported  to  have  been  steadily 
«ful,  taking  out  sometimes  as  much  as  $25,000  in  a  single  year, 
old  in  both  these  claims  is  coarse,  and  more  easily  caught  than 
^erage  generally  met  with  along  the  coast. 

Rogae  Uiver.  in  Oregon,  some  thirty  miles  north  of  Crescent  City,, 
iber  of  small  companies  are  profitably  at  work  on  a  small  scale, 
ithout  the  aid  of  improved  mechanical  appliances.  It  is  here  that 
'erseverauce  Black  Sand  Company,  organized  in  1874,  in  San 
isco,  is  at  work. 

lote  from  the  Mining  and  Scientific  Press  the  following  article,^ 
d  "  Beach-Mining  along  our  Gold-Coast  'P 

• 

t>n  beaoh-minioif,  after  an  active  period,  ooenrrim^  some  twentr  years  a^^ 
he  cream  of  these  deposits  was  radely  skimmed  os  by  those  in  the  field,  hafr 
snsibly  reyiyed  within  the  past  year,  owing  to  the  favorable  results  obtained 
h  the  nse  of  improved  processes  and  machinery.  It  was  generaUy  supposed 
ithin  a  few  years  ago  that  the  greater  portion  of  the  ^Id  contained  in  these 
lands  was  saved  by  the  sluices,  copper  plates,  d^,  then  in  use.  Bufc  thousands 
fs  and  other  tests  have  since  proved  that  in  most  coses  fnUy  four-flflhs  of  this 
invisible  to  the  naked  eye,  and  was  lost  in  aU  former  workings.  When  thia 
scame  established,  interested  parties  set  to  work  to  solve  the  problem  how  to 
» these  infinitesimal  particles  of  gold  from  the  heavy  black  sand  with  which 
e  associated.  And  it  proved  to  be  one  of  the  most  difficult  things  to  accomplish 
IS  vet  puzzled  the  brams  of  scientific  men  or  honest  miners.    The  extreme  light- 

tne  minute  particles  of  gold  and  the  great  weight  of  the  grains  of  black  sand 
^  any  process  of  concentration  or  amalgamation,  based  upon  their  relative 
3  gravity,  impracticable ;  aod  another  serious  obstacle  was  encountered  in  the 
tee  of  a  coating  or  oxidation  upon  the  surface  of  these  tinv,  microscopic  specka 
1,  which  prevented  amalgamation.  Many  thousands  of  dollars  were  spent  in 
I  tests  and  experiments  to  obtain  an  economical  method  ai  working.    Chlori- 

and  other  chemical  modes  of  treatment  were  found  to  be  too  expensive,  but 
>nfirmed  the  assays,  showing  the  extraordinary  richness  of  the  sancU,  and  stim- 
thoee  interested  to  further  efforts  to  overcome  aU  obstacles.  A  vast  amount  of » 
ad  waa  proven  to  contain  from  $10  to  $30per  ton,  and  results  were  frequently 
Bd  showing  several  times  these  values.  The  most  extensive  of  these  deposits 
Tdoped  are  located  at  Rand(d|A,  Coos  County,  Ore^n,  where  the  claims  of 
.  Lockhart  &,  Lane  are  known  to  contain  several  miUioiiB  of  tons  of  black  sand 
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worth  firom  $5  to  $100  per  ton,  or  on  an  average,  say,  of  $15  to  $20  per  ton,  learing 
enormous  profits  for  working  by  a  process  not  costing  more  than  $3  per  ton.  The 
cost  of  mining  the  sand  is  merely  nominal  in  most  cases.  Plenty  of  similar  deposita^ 
thoogh  of  less  extent,  exist  at  vanons  localities  along  the  coast  from  Hnmboldt  Bay  to 
the  Colnmbia  River,  and  in  fetct  extending  north  to  Alaska.  The  most  extensive 
deposits  are  tiiose  of  ^e  ancient  ocean-beanies,  formed  before  the  late  upheavals  of 
the  coast-line,  and  lying  back  of  and  above  the  present  ocean-beach.  Bot  there  are 
immense  quantities  of  rich  sand  npon  the  present  beach  also,  that  will  be  worked  at 
great  profit,  as  they  aro  moro  accessible  and  easier  mined.  Indeed,  the  quantity  of 
block  sand  in  these  beach-deposits,  ancient  and  modern,  carrying  from  $5  to  $10  per 
ton,  may  be  considered  almost  inexhaastible.  But  these  placers  have  lain  for  many 
years  almost  uonoticed  and  unworked  for  want  of  a  process  and  machinery  that; 
would  save  this  fine,  flour  gold.  So  many  have  had  their  wits  at  work  upon  the 
problem  within  the  last  two  years  that  perseverance  has  at  len^^  been  ro  warded  by 
success,  and  a  now  branch  of  mining-industry  developed  which  is  of  far  greater  mag- 
nitude and  importance  than  the  public  or  even  the  mining  portion  of  the  community 
are  awaro  of.  This  microscopic  or  ''flour"  gold  exists  in  large  quantities  in  all  our 
gravel  and  placer  dig^ngs,  as  well  as  in  the  tailings  of  our  quartz-mills,  and  is  lost  to 
a  great  extent  as  mining-operations  aro  now  conducted.  The  successful  treatment  of 
the  black  sand  of  the  ocean-beach  is  much  moro  difficult  than  of  any  other  class  of 
auriferous  deposits,  and  hence  the  process  which  overcomes  such  obstacles  will  easily 
conquer  those  involved  in  ordinaiy  placer-mining,  and  millions  of  dollars,  now  lost 
annually,  will  hereafter  be  saved  by  the  new  treatment.  The  great  difficulty 
experienced  in  saving  these  infinitesimal  particles  of  gold  arises  from  the  fact  thi^ 
they  aro  so  light  that  the  curront  of  water  employed  in  ordinary  minine-operatioDS 
carries  them  off,  their  gravity  not  being  sufficient  to  overcome  the  roroe  of  the 
current.  This  has  been  obviated  by  effecting  amalgamation  beforo  subjecting  the 
sands  or  pulp  to  a  stroam  of  water,  which  result  is  secured  by  evaporatin^p  the 
quicksilver  under  water.  Heating  the  sand  or  pulp,  containing  a  proper  quantity  of 
quicksilver  with  plenty  of  water,  up  to  the  bioiling-point,  causes  the  merenry  tm 
expand  and  diffuse  itself  all  through  the  mass  in  minute  globules,  which  unite  with, 
the  fine  particles  of  gold,  provided  the  latter  aro  in  a  proper  condition  to  amalipuoato. 
The  heating  aids  to  romove  the  coating  upon  the  sold ;  but  to  effect  a  thorough 
ration  for  amalgamation,  the  sand  is  first  subjected  for  some  hours  to  a  chemical  _ 
ration,  which  is  not  expensive,  though  very  powerfuL    The  next  and  final  difilonlty 

be  overcome  is  to  collect  the  fine  particles  of  amalgam  (some  of  which  are  stil 

too  fine  to  be  visible  to  the  naked  eye)  together,  after  the  boiling,  without  too  sreat  ^^ 
loss.    The  loss  of  quicksilver  by  the  mUls  in  Washoe  averages  about  one  and  a  hi!    1 

J>ounds  per  ton  of  oro,  while  a  loss  of  as  many  ounces  in  working  black  sand  woul^^ 
eave  little  or  no  profit  to  the  miner;  because,  being  amalgam,  the  loss  in  gold  woul^*- 
be  too  great. 

The  Perseverance  Block  Sand  Mining  Company,  rocently  incorporated  in  thiscil 
has  succeeded,  ofter  spending  more  than  a  year's  time  and  several  thousand  dollars,  i 
perfecting  o  machine  for  separating  these  fine  particles  of  quicksilver  or  omalga 
from  the  boavy  block  sand  without  material  loss,  and  at  a  trifling  expense.    This  coi 
pany  is  about  to  commence  operations  on  a  large  scale  with  the  new  process  and  mt 
chinery  upon  their  claims  near  the  mouth  of  Kogne  River,  where  they  have  secui 
extensive  deposits  of  these  sands  as  rich  as  any  on  the  coast.    Through  the  aid  oft! 
improvement,  it  is  thought  a  new  era  will  be  introduced  into  mining,  by  saving  at  leiJ 
90  per  cent,  of  the  microscopic  gold  hitherto  lost  through  the  imperfect  processes  sc 
machinery  in  use.    The.  ordinary  black  sands,  as  stated  above,  contain  from  $5  tof 
per  ton ;  and  many  deposits,  containing  thousands  of  tons,  run  up  to  twice  and  evi 
three  times  these  figures.    The  cost  of  working  by  the  new  method  will  be  from  $2 
$3  ]>er  ton,  including  mining,  which  in  most  cases  is  meroly  nominal. 

Operations  similar  to  those  of  the  Perseverance  Company  are  soon  to  be  started  o* 
the  Lockhart  claim,  near  Randolph,  by  Mr.  John  Bray,  who  ha»been  experimentioK  *^* 
the  sand  with  flattering  success.  The  owner  of  that  claim  is  now  in  this  city  makini? 
preporotions  for  the  necessary  machinery,  which  is  to  be  forwarded  to  the  mine  ojid9^^ 
to  work  OS  soon  as  possible. 

As  o  field  for  mining,  this  northern  gold-coast  presents  some  peculiar  advantages  £^C 
men  of  small  means.  In  the  first  place,  it  is  easily  and  cheaply  accessible;  then,  x'^ 
great  amount  of  capital  is  required  for  outfitting  purposes ;  while,  again,  there  is  i»  ^^\ 
uiiich  trouble  in  securing  claims  for  working,  the  chances  of  taking  up  ground  or  bia  ^' 
ing  from  former  locators  being  good  at  most  points  along  the  coast.  ^^^.^ 

At  one  time  there  was  an  effort  made  to  take  up  the  strip  of  ocean-beach  between  tM^ 
lino  of  high  and  low  water,  under  the  law  of  Congress  granting  to  the  State  all  swai^^ 
and  overflowed  lands  between  its  borders.  But  the  surveyor-general,  acting  under  a»e-^ 
vice  from  the  Commissioner  of  the  General  Land-Office,  decided  that  ocean-beach  ^ 
not  come  within  the  purview  of  that  law,  which  was  designed  t^o  cover  only  the  ov€ 
flowed  grounds  along  our  bays  and  other  inland  waters.    This  places  these  mode: 
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8e»-beaoheB,  wherever  found  to  be  aariferoos,  among  other  mineral  lands  belonging  to 
the  pnblic  domain.  Hence,  they  are  open  to  location  by  the  miners,  who  may  oocapy 
and  hold  them  nnd^r  snch  local  rej^nlations  as  they  may  themselves  see  fit  to  adopt,  so 
long  as  these  conform  to  the  statutes  enacted  by  the  General  and  State  governments. 

The  Perseverance  Company  alluded  to  in  the  foregoing  paragraphs 
employs  a  process  which  was  for  some  time  invested  with  more  or  less 
myst^.  The  following  acconnt  of  it  is  belie  7ed  to  be  full  and  explicit. 
It  was  furnished  by  the  president  of  the  company : 

The  sand  is  first  screened  so  as  to  materiaUy  reduce  its  bulk,  and  then  subjected  for 
about  twenty-four  hours  to  a  solution  composed  of  caustic  potash  and  common  salt  in 
proper  quantities.  This  is  for  the  pnrpose  of  removing  any  coating  or  oxide  that  may 
be  upon  the  gold,  and  destroying  sulphur  and  other  base  substances  which  would  be 
absorbed  by  the  quicksilver  to  its  injury.  The  pulp  is  then  heated  in  a  pan  by  a  jet  of 
steam,  (being  constantly  stirred,)  which  takes  but  a  few  minutes,  as  if  should  not  be 
too  hot,  and  then  the  quicksilver  is  poared  in  and  the  steam  and  agitation  continued 
from  fifteen  to  thirty  minntes,  when  the  gold  becomes  thoroughly  amalgamated,  and 
the  pulp  is  discharged  into  a  vat  to  cool  before  putting  it  throqgn  the  separating-sluice. 
The  heat  has  the  eaect  of  expanding  or  partially  vaporizing  the  quicksilver,  and,  aided 
by  the  agitation,  distributes  it  all  through  the  sand-pulp  in  very  fine  particlee,  like  flour, 
where  it  meets  and  amalgamates  with  the  equaUy  fine  and  universaUy  diffused  parti- 
cles of  gold. 

Care  must  be  exercised  in  the  heating,  as  too  much  heat  flours  the  quicksilver  more 
than  is  necessary  to  secure  i>erfect  amalgamation,  and  thereby  increases  the  difficulty 
of  coUecting  it  together  again  without  serious  loss.  When  we  consider  the  fact  that 
the  amount  of  heat  required  to  raise  the  temperature  of  one  pound  of  water  from  32'-^ 
to  212^  will  raise  that  of  about  30  pounds  of  quicksilver  through  the  same*range,  the 
reason  for  this  caution  is  obviona  There  is  reason  to  believe  that  most  of  our  mill- 
men  have  fallen  into  the  common  error  of  using  too  much  heat  in  amalgamating  the 
precious  metals. 

It  is  proper  to  state  here  that  great  care  is  taken  to  purify  the  c^uicksUver,  by  proper 

neanSy  iierore  it  is  put  into  the  pulp,  upon  every  occasion  of  using  it,  as  success  depends 

mnch  upon  having  the  quicksilver  in  good  condition.    Retortine  alone  is  not  always 

tnfBoienty  as  some  of  the  base  metals  volatilize  and  pass  over  with  the  mercurial  vapor. 

The  last  and  most  difficult  operation  is  that  of  separating  the  fine  particles  of  amal- 

pun  and  qnicksilver  from  the  heavy  black  sand  and  coUecting  them  together  again 

^thoot  too  great  loss ;  for  it  must  be  remembered  that  black  sand  cannot  be  treated 

like  qnarts-pnlpy  on  account  of  its  greater  specific  gravity.    The  fine  particles  of  g[old 

jnd  quksksilver  cannot  be  whoUy  precipitated  by  agitation  or  a  concentrating  motion, 

hecause  they  are  so  minute  and  light  in  comparison  to  the  grains  of  sand,  uiat  they 

'^HU  not  settle  by  their  own  gravity  through  the  heavy  sand  as  through  quartz-pulp. 

This  difficulty  is  overcome  and  separation  secured  without  material  loss,  by  this 

^^npany,  by  means  of  a  system  of  golvanized-copper  rollers,  grooved  spiraUy,  and 

Pueed  mde  by  side  and  in  layers  one  above  the  other,  so  as  to  "  Break  joints ''  and  not 

Wte  touch  tojgether,  and  extending  across  the  sluice,  which  is  three  feet  or  more  in 

'^'^dth.    A  screen  is  placed  over  them  to  disMbute  the  sand  and  water  as  they  faXL 

jjyn  them,  and  a  galvanized-copper  plato  beneath  to  catch  the  qnicksilver  as  it  drips 

^n  them.  Two  or  three  layers  of  these  rollers  are  thus  arranged  at  two  or  more  places,  a 

^^ii9et  apart,  in  the  sluice,  and  drop-riffies  or  wells  are  sunk  across  the  bottom  a  lit- 

^^bdow  the  copper  plates,  to  receive  and  retain  the  quicksilver  as  it  runs  off  from 

J^eoi.   The  roUers  are  one  foot  in  length  and  one  and  a  half  inches  in  diameter,  and 

^^^fkfWy  six  or  ei^ht  of  which  are  laid  side  by  side  and  end  to  end^  extending  across  the 

^idfth  of  the  sluice.    These,  as  also  the  copper  plates,  are  kept  in  a  highly-sensitized 

^joodition  and  free  from  verdigris,  and  as  the  pulp  passes  down,  over,  and  between  their 

^ohiplied  surfaces,  it  necessarily  brings  the  fine  particles  of  quicksilver  into  contact 

^*'ifli  some  one  of  them  to  which  they  wiU  adhere,  oefore  passing  through  the  whole  of 

^'sa  as  arranged  in  the  sluice.    As  the  quicksilver  accumulates  upon  the  roUers  it 

|*ppB  bom  the  under  side,  and  the  amalgam  is  cleaned  from  them  in  the  same  manner 

^•Jrom  the  plates. 

^^Itese  amalgamating-rollers  and  their  application  to  both  the  cradle  and  the  slnlise 
^>^  the  invention  of  WiUiam  Sublett,  of  this  city,  who  has  applied  for  a  patent  there- 
^^1  and  have  been  freely  tested  by  the  Perseverance  Company. 

Sorth  of  Bogne  Biver  the  beach  is  worked  to  a  very  limited  extent  at 
^^  Oxford  and  Gape  Blanco.  Bandolph,  sitnated  a  short  distance 
^^  of  Ooos  Bay,  has  been  for  a  long  time  an  active  mining-center  for 

L^^^dass  of  mining,  bat  at  present  there  is  little  doing  in  the  immediate 
^"^^  of  the  town,  the  principal  work  being  performed  npon  the  Lane 
^Loekhardt  claims,  which  are  located  on  the  ancient  beach,  now  two 
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miles  inland.  These  claims  were  located  seven  years  ago,  and  have 
since  been  opened  by  means  of  tnnnels,  the  old  beach  being  here  boried 
nnder  from  20  to  SO  feet  of  sand.  This  deposit  is  said4o  have  an  aver- 
age breadth  of  abont  350  feet  and  a  depth  of  about  6  feet.  It  is  shaped 
like  a  wedge,  with  its  broader  edge  toward  the  sea,  and  tapering  in  the 
opi>osite  direction  to  a  x>oint.  The  claim  has  the  repntation  of  having 
produced  a  great  deal  of  gold,  though,  as  in  all  other  cases  in  this  kind 
of  mining,  the  owners  are  convinced  that  but  a  small  percentage  of 
what  the  sand  contained  has  really  been  saved.  This  ancient,  or  bad: 
beach,  as  it  is  called,  though  not  traced  for  more  than  three  or  four 
mUes  in  the  neighborhood  of  Bandolph,  has  been  found  at  several  pcnnts 
up  and  down  the  coast;  and  since  it  promises  to  be  more  profitable  to 
the  miners  than  the  front  or  present  beach,  particularly  considering  that 
the  latter  has  been  frequently  reworked,  and  thus  relieved  of  a  good  deal 
of  its  gold,  while  the  former  remains  still  nearly  virgin  ground  and  bat 
litUe  explored,  it  is  likely  that  operations  on  the  back  be^h  will  be  more 
extendi  during  the  next  few  years. 

Eastern  Oregon. — ^For  reports  of  progress  and  prospects  in  Eastern 
Oregon,  I  am  indebted  to  Messrs.  Reynolds  and  Packwood,  of  Baker 
City,  and  to  Mr.  George  Gillespie.  In  combining  and  condensing  the 
valuable  material  furnished  by  these  gentlemen,  I  shall  not  attempt  to 
give  separately  the  source  of  each  statement,  since,  in  numerous  instances, 
the  same  ground  is  covered  and  the  same  facts  are  communicated  t^ 
moro  than  one  of  them. 

Auburn  is  the  oldest  placer-mining  camp  in  Eastern  Oregon,  and  has 
passed  through  the  usual  vicissitudes  attendant  npon  the  proaeootum 
of  sarfeu^e-miuing  with  limited  water-facilities.    The  resources  of  the 
district  are,  however,  by  no  means  exhausted.    On  the  contrwy,  it 
promises,  with  the  aid  of  a  new  enterprise  started  last  year,  to  become 
again  profitably  productive.     A  company  of  gentlemen  from  Marys- 
ville.  Gal.,  purchased  last  year,  for  a  nominal  sum,  the  water  rights  and 
ditches  of  the  Auburn  Canal  Company,  and  now  have  in  constmction, 
in  Blue  Canon,  a  large  flume,  which  will  open  up  an  extensive  area  of 
rich  placer-ground,  which  never  has  been  available  heretofore,  since  it 
could  not  be  worked  without  such  a  flume.    This  new  territory,  together 
with  the  accumulated  tailings  of  twelve  years'  placer- workings,  wiU,  it 
is  believed,  abundantly  repay  the  projectors  and  furnish  employment 
for  a  large  number  of  workmen.    Thero  have  been  otherwise  no  ner 
discoveries  in  this  camp.    The  past  year  of  1874  afforded  fair  wagea  to 
a  small  number  of  men,  the  supply  of  water  being  about  as  usual. 

At  Fort  Sumter,  in  Gimletville,  the  placers  are  principally  worked  I? 
Chinamen,  with  a  few  white  miners,  and  are  said  to  have  paid  well  dor* 
ing  the  past  season.  The  quartz-lodes  in  this  vicinity  are  idle  for  waot 
of  capital  and  enterprise  on  the  part  of  the  owners.  All  along  Borot 
Elver  the  small  placer-camps,  such  as  Bull  Ban,  Winter's  Diggings,  &Cj 
have  been  worked  as  usual  on  a  limited  scale,  and  with  fair  resntts^ 
They  seem  almost  inexhaustible  under  this  treatment. 

At  Clark's  Creek  the  force  of  white  men  and  Chinamen  was  not  a*" 
great  as  last  season,  but  the  yield  of  gold-dust  seems  to  have  been  aboaC^ 
the  same.    Mormon,  or  Humboldt,  Basin  maintains  its  former  i>O8iti0Q 
as  a  steadily-productive  camp,  though  the  supply  of  water  duriug  the 
last  season  was  not  abundant. 

The  mining-interests  of  El  Dorado  district  have  been  for  the  two  yeaia 
preceding  1874  materially  discouraged  by  a  litigation  concerning  the 
B am t  Biver  ditch  property,  which  was  settled  by  compromise  in  the 
spring  of  1874,  Messrs.  Packwood  &  Carter,  the  original  proprietoifi, 
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resniDiag  poflfieasion  and  profieouting  witii  energy  the  incomplete  work. 
Sinoe  J^y  they  have  bnilt  and  put  in  operation  twelve  additional  miles, 
Aere  being  an  extension  in  the  npper  end  connecting  with  the  main 
^itch }  and  at  the  beginning  of  this  year  they  had  under  contract  another 
extension  of  twelve  miles  on  the  extireme  lower  end  to  convey  water  to 
Amelia  distriet.  The  ditch  was  opened  a  little  before  the  Ist  of  July, 
«k1  water  was  ran  until  about  the  20th  of  November.  At  least  two 
months  and  a  half  of  the  mining  season  was  lost,  but  it  is  estimated 
that  the  business  of  the  season  amounted  to  over  $20,000  at  the  rates 
charged;  and  it  is  expected  that,  with  the  present  improvements  and 
flM>me  additional  reservoirs,  this  ditch  wlU  fhmish  and  find  purdiasers 
for  $50,000  •to  $75,000  worth  of  water  yearly  for  many  years  to  come, 
the  amount  of  placer-grounds  tributary  to  it  being  very  large.  The 
ditch  is  about  8  feet  w^e  at  the  top,  6  feet  at  the  bottom,  and  2  feet 
deep,  with  an  average  grade  of  about  6.4  feet  to  the  mile.  It  will  meas- 
ure, indnding  the  portion  now  in  construction  and  to  be  finished  May  1, 
1875,  not  far  from  one  huadred^and  thirty-five  miles  in  length,  being, 
one  of  the  longest  and  best  constructed  works  of  the  kind  on  the  Pacific 
coast  It  was  first  projected  and  commenced  more  than  ten  years  ago, 
by  Mr.  Packwood  and  others,  and  has  cost,  up  to  the  present  time,  not 
far  from  $500,000  in  coin.  Water  is  sold  at  20  cents  p^  inch  for  ten 
honis,  and  is  used  for  the  hydraulic  process  with  a  pressure  of  from  100 
feet  to  125  feet,  and  in  heads  of  100  indues  and  upward  to  the  pipe.  The 
mining-ground  in  El  Dorado  district  is  from  10  to  40  feet  deep.  It  is 
expected  that  this  year,  with  the  increased  supply  of  water  furnished  by 
the  completion  of  the  ditch,  both  Shasta  and  Bich  Greeks  will  be  sue- 
eessftilly  expknted,  which  will  double  the  yield  of  gold  in  the  district. 

Messrs.  Lynn  &  Co.,  who  own  the  old  Beeves  ditch,  have  cleaned 
aad  enlarged  it,  and  will  have  about  two  months'  water  on  the  Battle 
snake  and  Bich  Greek  ground  from  this  source. 

Messrs.  Gampbell  &  Go.,  of  Quartz  gulch,  have  been  using  125  inches 

of  water  during -the  past  season,  and  intend  to  employ  200  inches  next 

year.    Iron  gulch  has  been  mined  for  years  by  Ghinamen  on  the  bars; 

next  season  tiie  main  gulch  will  be  opened  and  flumed  and  piped.    In 

Amelia  tiie  placers  have  paid  fairly,  but  the  natural  supply  of  water  is 

veiy  limited,  lasting  only  a  few  days  in  the  spring.    Messrs.  Bamhart, 

Qamn,  &  Gaffuey,  have  very  rich  ground  on  Discovery  gulch.   Their 

chhn  is  said  to  have  paid  $50  per  day  to  the  hand  by  piping  during  the 

short  season.    The  deep-gravel  or  cement  beds  at  Amelia  have  been 

mined  in  a  peculiar  way,  determined  by  the  brevity  of  the  water-season. 

I^nrisg  the  past  winter  the  cement  has  been  excavated  and  thrown  up 

spiles,  where  it  slakes  or  disintegrates  by  alternate  freezing  and  thaw- 

^g,  and  will  be  run,  in  the  spring,  through  sluices,  which  are  found  to 

^V6  very  profitable  results.    Hereafter  water-x>ower  will  be  available 

^''(Hn  tiie  Packwood  &  Garter  ditch  extension  to  Amelia ;   and  it  is 

Probable  that  this  will  lead  to  a  new  era  of  mining  in  Eastern  Oregon, 

^'^Undy,  the  extensive  development  of  the  cement-gravel  beds,  and  the 

forking  of  the  gravel  in  mills  or  pans.    These  cement-beds  extend  for 

^^  (Mr  twelve  miles  from  Bich  Greek  on  tiie  west  to  Fourth  of  July  on 

"^^  east,  varying  in  thickness  from  10  inches  to  10  feet  and  upward.    They 

^  near  the  surface,  and  every  gulch  and  creek  cutting  through  them 

1^  been  found  to  contain  in  places  very  rich  deposits  of  gold,  and 

*tak)8t  universally  sufficient  gold  to  pay  for  working.    The  bed-rock 

teaediately  under  the  cement  has  frequently  yielded  from  $1  to  $5  per 

ftn.    The  cement  itself  has  been  tested  only  in  the  manner  already 

tiloded  to,  by  stacking  it  and  allowing  it  to  disintegrate  during  the 
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winter-season.    I  am  not  certain  that  this  method  will  not  prove,  after 
ally  the  best;  though,  with  the  continaous  supply  of  water  thronghoat 
the  larger  portion  of  the  year,  it  will  not  be  necessary  to  confine  the 
period  of  extraction  to  the  winter  only,  or  the  period  of  working  to  a 
few  weeks  in  the  spring.    Probably  the  disintegration  of  the  cement 
could  be  effected  at  any  season  by  allowing  it  to  lie  a  certain  time  and 
occasionally  wetting  it  down.    In  many  places  locations  comprising  ftom 
50  to  1,000  acres  in  a  body  could  be  made,  but  the  work  of  mining  in  this 
cement  will  probably  have  to  be  carried  on  with  at  least  occasional  bank- 
blasting,  owing  to  the  extreme  hardness  of  the  materiaL    K  it  should 
prove  advantageous  to  work  it  in  mills,  it  is  said  that  water-power  for 
driving  them  can  be  abundantly  supplied  by  the  Packwood  &  Carter 
ditch.    The  resources  of  the  El  Dorado  and  Amelia  districts  will  now 
be  more  thoroughly  prospected  than  ever  before,  and  this  impulse  given 
to  mining  by  the  completion  of  the  ditch,  which  is  expected  to  furnish 
from  1,500  to  2,500  inches  of  water  daily,  from  April  to  December,  will 
make  itself  felt  in  the  largely-increased  product  of  gold. 

Messrs.  William  H.  Packwood  and  Alexander  Stewart,  whose namesare 
indissolubly  associated  with  the  development  of  the  mineral-resources  of 
Baker  and  Union  Counties,  were  the  projectors  and  builders  of  the  ditch 
from  Eagle  Creek,  in  the  latter  county,  to  Sparta,  a  distance  of  forty- 
five  miles,  through  the  most  difficult  ground  for  such  an  enterprise  that 
could  have  been  found  in  the  State.  The  entire  line  was  completed 
between  the  11th  of  May  and  the  16th  of  October,  1871,  on  which  latter 
date  water  was  brought  through  and  sold.  It  has  proved  of  great  value 
to  the  region  traversed  and  highly  remunerative  to  its  owners. 

Twelve  miles  from  Sparta,  on  the  same  spur  of  the  Eagle  Greek 
Mountain,  is  the  quartz-mining  camp  of  Hog  'em.    €k)ld  was  found  here 
as  early  as  1862,  and  in  the  following  year  the  limited  alluvial  deposits 
surrounding  the  high  peak  known  as  Hog  'em  Hill  began  to  be  actually 
worked.    It  is  said  that  the  surface-ground  yielded  about  half  a  million 
dollars.    It  is  now  practically  exhausted,  and  attention  has  been  for 
several  years  concentrated  upon  the  quartz- veins  which  originally  fiif' 
nished  the  gold.    Many  veins  were  found  upon  the  mountain,  among 
which  may  be  named  the  Knight,  Abemethy,  North  Star,  &c    A 
5-8tamp  mill  was  erected,  and,  while  developments  were  carried  on  in  ft 
cheap  and  desultory  manner,  it  is  believed  that  considerable  profit 
was  realized,  without,  however,  leading  to  extensive  and  systematic 
work.    The  Summit  lode,  high  up  on  the  hill,  and  its  south  extension, 
known  as  the  Big  Oiant,  now  constitutes  the  basis  of  the  priocipd 
mining-operation  which  has  survived  to  the  present  time,  and  promises 
to  be  permanently  profitable.    This  vein  was  discovered  in  1870,  and 
found,  though  small  on  the  surface,  to  increase  in  width  and  richness 
with  greater  depth.    Messrs.  Packwood  &  Stewart  having  acquired  » 
title,  have  consolidated  with  it  so  much  of  the  surrounding  claims  as 
to  prevent  danger  of  litigution,  and  have  prosecuted  the  development 
of  the  mine  with  energy,  erecting  offices  and  other  necessary  buildings? 
with  a  complete  10-stamp  mill,  sinking  the  shaft  to  a  depth  of  350  feet? 
exploring  the  vein  thoroughly  with  levels  and  winzes,  and  constructing 
a  right  of  road  through  twelve  miles  of  Goose  Greek  Ganon,  whid^ 
enables   them  to  obtain  supplies  without    difficulty  throughout  tb^ 
winter.    Up  to  February,  1874,  the  work  of  stoping  above  the  20^ 
foot  level  had  produced,  from  an  average  vein  of  20  inches  thicknesf) 
between  3,000  and  4,000  tons  of  ore,  yielding  over  $16  per  ton  i^ 
the  mill,  or  something  over  $60,000  in  the  aggregate.    The  vein  belo^ 
the  200-foot  level  increases  in  width,  the  average,  from  the  depth  o^ 
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50  feet  to  that  of  300  feet,  being  ftiUy  4  feet.  In  the  bottom  of  the 
haft,  at  350  feet,  the  lode  was  reported  to  be  5  feet  wide,  showing  fi^e 
old  and  salphorets,  and  carrying  a  zone  of  18  inches,  which  is  believed 
0  be  worth  abont  $300  per  ton,  while  the  average  of  the  whole  ledge 
}  $30.  These  figures  are,  of  conrse,  deduced  from  assays  only.  It  is 
xpected  that  the  operations  of  1875,  including  the  extension  of  the 
haft  to  400  feet  in  depth  and  the  exploitation  by  levels  and  stoping 
f  the  lower  200  feet,  will  furnish  more  than  double  the  quantity  of  ore* 
er  running  foot  which  was  obtained  in  the  upper  levels,  and  that  the  ore 
rill  be  also  richer,  judging  by  the  indications  in  the  shaft.  The  lode  is 
rell  defined  throughout,  and  carries  a  clay  selvage  or  gouge  6  inches 
nd  upward  in  thickness.  In  this  clay  occurs  considerable  pyrites, 
rbether  auriferous  or  not  has  not  been  determined.  Mr.  John  Griffin, 
>rmerly  superintendent  of  the  Virtue  mine,  is  conducting  operations. 
[e  reported,  at  a  depth  of  320  feet,  that  in  sinking  the  last  100  feet  he 
ad  had  to  extract  no  waste-rock,  and  had  been  obliged  to  use  but 
ttle  powder. 

The  Virtue  mine,  near  Baker  City,  and  about  twenty  miles  south  of 
log  'em  Hill,  I  believe  is  now  owned  by  a  San  Francisco  company, 
^rly  last  season  operations  were  suspended  for  six  months,  for  the 
kurpose  of  increasing  the  plant,  with  a  view  to  working  on  a  much 
arger  scale.  Late  in  the  summer  the  company  started  again,  with  ten 
tdditional  stamps,  making  twenty  in  all.  I  have  the  report  of  one 
Qonth's  yield,  amounting  to  $16,000,  a  sum  which,  from  all  I  can  learn, 
nay  be  relied  upon,  in  the  absence  of  any  unforeseen  hinderances,  as 
k  fair  monthly  average  for  the  present  year.  The  gold-bullion  of  the 
^irtue  mine  is  very  fine,  being  worth  (17  per  ounce.  Mr.  M.  Hyde, 
ormerly  of  Owyhee,  has  succeeded  Mr.  Jackson  as  superintendent. 

The  James  Gordon  lode,  eight  miles  south  of  the  Virtue,  has  been 
>pened  to  the  depth  of  120  feet  in  the  discovery-shaft.  Some  ore 
3^Ied  in  this  mine  yielded  $30  per  ton,  but  active  operations  have 
^n  suspended,  owing,  it  is  said,  to  dissensions  among  the  owners. 
K«port8  from  various  quarters  concur  in  pronouncing  the  mine  a  very 
^alaable  one. 

Several  new  lodes  in  the  vicinity  of  the  Virtue  have  given  excellent 
PKwpects — ^the  Ironstone,  Jim  Jam,  Lady  Bertha,  Senator  Jones,  Man- 
^g  &  Ellis,  and  others. 

Bye  Valley,  which  has  been  alluded  to  repeatedly  in  former  reports, 
^  <me  of  the  few  districts  in  Eastern  Oregon  which  contain  silver-ores 
^  well  as  gold.  The  bullion  from  the  placer-mines  is  largely  alloyed 
^th  silver,  being  worth  only  from  $9  to  $11  per  ounce.  The  alluvial 
^^E^ining,  though  hindered  by  the  severity  of  the  seasons,  is  regularly  main- 
^i^uied,  with  a  notably  uniform,  though  moderate,  profit.  A  new  enter- 
prise, in  the  form  of  a  bed-rock  flume  three-quarters  of  a  mile  long, 
^  inches  wide,  and  32  inches  deep,  is  completed  in  this  district,  the 
owners  having  160  acres  of  mining-ground  and  a  twelve  years'  deposit 
^  tailings  as  basis  for  their  undertaking.  Several  new  discoveries  of 
4Qartz-l(^es  have  been  made  in  the  Granite  Mountain,  among  which 
^  be  named  the  Wild  Baccoon  and  the  Comet.  On  the  Lafayette, 
^^^srs.  Davidson  &  Go.  have  done  considerable  work,  and  are  now 
^Qning  a  small  5-stamp  steam-mill,  with  good  results,  on  ore  from  the 
^^jrette,  Washington,  and  Mountain.  The  process  saves  only  free 
^U,  which  is,  however,  somewhat  Cloyed  with  silver,  the  bullion  being 
^orth  $12  i>er  ounce.  The  Green  Discovery  and  Monumental  lodes, 
grated  by  Messrs.  Green,  Macdonald  &  Co.,  who  are,  if  I  am  not  mis- 
^ten,  representatives  of  a  San  Francisco  company,  and  owners  also  of  the 
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Macedonia  and  other  lodes,  are  the  leading  mines  of  Bye  Yalley,  and 
promise  to  be,  dnring  the  present  year,  extremely  prodnctive.    On  the 
Green  Discovery  a  tunnel  500  feet  long  opens  the  vein  to  a  depth  of  300 
feet  below  the  surface.    The  force  at  work  in  the  mine  at  the  beginning 
of  this  year  was  only  nine  men.    It  was  intended,  however,  to  posh 
with  vigor,  night  and  day,  the  extraction  of  ore,  so  as  to  supply  the  new 
reduction-works.    The  mill  erected  last  fall,  under  the  superintendence 
of  Mr.  W.  L.  Burnham,  has  five  stamps,  two  Hx)m  pans  7  feet  in  diame- 
tor,  and  one  large  settler  9  feet  in  diametor,  all  new.    The  capacity  is  12 
tons  in  twenty-four  hours.    The  mill  is  located  about  150  feet  fix>m  the 
mouth  of  the  Green  Discovery  tunnel,  so  that  the  mine^sars  can  rao 
directly  to  the  building.     It  commenced  running  about  the  20th  of 
December,  and  up  to  the  first  part  of  January,  the  dato  of  my  latest 
advices,  there  had  been  no  clean-up,  but  pulp-assays  ran  from  $;iOO 
to  $500  per  ton.    This  is  not  surprising,  considering  the  nature  of  the 
ore,  in  which  wire-silver,  silver-glance,  and  chloride  of  silver  are  fre- 
quently to  be  seen.    The  bullion  is  also  auriferous,  being  worth  from 
$2.50  to  $4  per  ounce.    There  were  on  the  1st  of  January  at  the  milld 
about  300  tons  of  ore  from  the  Green  Discovery,  upon  which  mine  tU^ 
principal  work  is  done,  though  the  Monumental  has  furnished  also  very 
rich  specimens.    The  steam-power  in  the  mill  is  adequate  for  a  plant  of 
double  the  present  capacity,  and  an  enlargement  will  probably  be  mad^ 
as  a  result  of  the  present  operations.    There  has  been  considerable 
excitement  over  the  brilliant  prospects  of  this  enterprise,  and  maoy 
prospectors  have  been  at  work  in  the  neighborhood.     A  moantai>^ 
or  large  mass  of  gypsum  has  been  discovered,  which  is  interesting  for 
the  present,  mainly  as  a  mineralogical  curiosity.    I  do  not  know  tlt^ 
conditions  of  its  occurrence;  but  it  may  possibly  be  worth  while  t?^ 
suggest  a  careful  examination  in  the  neighborhood  for  rocks  containtu^ 
salt,  which  will  be  metallurgically  a  valuable  addition  to  the  resource® 
of  the  district. 

At  Conner  Creek  the  prospects  of  the  mines  are  very  promising* 
Messrs.  E.  M.  White  and  Joseph  Myrick  have  moved  to  this  localit.v 
their  10-stamp  steam-mill,  formerly  at  Gem,  and  have  become  pa-**^ 
owners  in  the  Conner  Creek  mine  on  the  main  lode.  The  new  comiMii  J 
(known,  I  believe,  as  Wood,  White  &  Co.)  has  now  15  stamps,  5rti^ 
by  water  and  10  by  steam,  crushing  20  tons  of  ore  per  twenty-tb**^ 
hours,  and  producing  $15  per  ton.  The  bullion  is  .827  fine.  The  wor ly- 
ings on  the  mine  are  now  100  feet  deep,  and  the  ledge  is  reported  to  l>^ 
6  feet  wide.  Messrs.  Hover  &  Williams,  on  the  extension  of  the  saisi^ 
lode,  have  a  5stamp  water-mill,  crushing  6  tons  per  twenty-four  hour*3» 
and  producing  $15  per  ton.  The  lode  is  reported  to  be  6  feet  wide  ^ 
the  depth  of  80  feet.  The  fineness  of  the  bullion  is  .834.  I  am  indebt^ 
to  Mr.  T.  F.  Hover  for  information  relative  to  this  and  other  claims. 

The  bars  on  Snake  River  in  this  vicinity  are  worked  when  the  oo^* 
dition  of  the  stream  permits,  and  continue  to  be  profitable,  though  1 1»^ 
industry  is  necessarily  a  precarious  and  intermittent  one.  The  gold  »* 
.845  tine.  Several  parties  are  building  ditches — one  already  compleie^'t 
being  three  miles  long — to  bring  water  to  these  bars.  Across  Sn*^® 
Kiver,  near  the  old  Brownlee  Valley,  and  politically,  therefore,  in  tl*® 
Territory  of  Idaho,  though  practically  belonging  to  this  region,  a  It^Jj 
was  discovered  last  summer  6  feet  wide,  and  carrying  galena  of  $*2  gcp^^ 
and  $12  silver  per  ton. 

At  Gem  and  Sparta,  in  Union  County,  the  Eagle  Creek  Canal,  alx^'^ 
alluded  to,  has  done  a  fair  business,  though  these  camps,  once  populoU^ 
are  now  occupied  by  a  comparatively  small  population* 
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AloDg  tbe  western  side  of  Powder  River  Valley,  the  Pocahontas,  Rock 
Greek,  Little  and  Big  Muddy,  Wolf  Creek,  and  North  Powder,  there 
have  been  during  the  season  the  usual  supply  of  water  and  the  usual 
amount  of  scattered  placer-minmg  carried  on  by  individuals  or  small 
partnerships,  and  producing,  in  the  aggregate,  considerable  sums,  though 
very  difiQcult  to  trace  in  detail. 

From  Grant  County  I  have  no  news  of  importance. 

The  great  necessity  of  Eastern  Oregon  is  improved  communications 
with  the  outside  world.  The  present  general  depression  of  business- 
interests  throughout  the  country  will  probably  delay  the  execution  of 
the  scheme  for  a  railroad  connecting  Dalles,  in  Oregon,  with  Salt  Lake. 
Bat  sooner  or  later  this  project  will  doubtless  be  realized,  to  the  great 
advantage  of  the  agricultural  and  mining  industries  of  this  region. 


CHAPTER   V. 

MONTANA. 

The  collection  of  mining-statistics  for  this  Territory  has  again  been 
iotrasted  to  Mr.  William  F.  Wheeler,  of  Helena,  who  has  furnished  me 
with  the  following  carefully -prepared  stat^ent  of  the  product  of  the 
precious  metals  and  the  accompanying  synopsis  of  the  mining-opera- 
tions in  the  Territory  during  the  year  : 

Gold-shipments  by  express $2, 611, 276 

Silver-shipments  by  express,  (refined  bars) 16, 766 

2, 528, 042 
Add  one-third  for  undervaluation,  for  amounts  taken  out  of 
the  cooutry  in  private  hands,  and  values  still  in  the  hands 

of  miners 842,680 

^rom  the  various  freight  companies  it  has  been  ascertained 
that  1,580  tons  of  selected  silver-ores  in  sacks  have  been 
shipped,  (more  than  twice  the  quantity  of  the  previous 
jear,)  about  two-thirds  of  which  went  down  the  Missouri 
Biver  and  the  rest  by  Franklin,  the  terminus  of  the  Utah 
I^orthem  Bailroad,  and  by  Gorinne,  on  the  Central  Pacific 
Stilroad.  The  average  value  of  this  selected  ore  is  esti- 
nurted  at$300perton 474,000 

Total  gold  and  silver 3, 844, 722 

Forty  tons  of  copper-ore  were  shipped,  which  assayed  40  per  cent. 
^  eopper,  and,  calculated  at  $150  per  ton,  were  worth  (6,000.  At  least 
MW  tons  of  silverore  were  prepared  for  shipment,  but,  owing  to  lack 
^tmosportation,  this  ore  is  now  stored  and  will  be  shipped  in  the  spring. 
I  knot  add  this  to  the  product  of  the  year,  because  nothing  has  been 
'•diaed  Irom  it  which  would  add  to  the  prosperity  of  the  country. 

!Ihe  means  of  transportation  in  Montana  to  navigation  or  railroad  are 
^  male  and  ox  teams.  The  distance  to  the  nearest  water-transporta- 
^  last  year  was  two  hundred  and  twenty-five  miles,  to  Carroll,  on 
^Xisioori,  and  those  to  Franklin  and  Gorinne,  on  the  railroads,  were 
^^Bpietiv^ly  ^ur  hundred  and  four  hundred  and  fifty  miles.  From  these 
■S^res  the  pressing  necessity  of  rail  communication  can  be  easily  seen. 
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For  ten  years  past  do  winter  has  furnished  so  mnch  snow  as  the  pres- 
entj  and  it  is  certain  that  this  will  have  a  beneficial  influence  on  next 
sommer's  placer-mining.  A  line  of  boats,  partly,  if  not  wholly,  owned 
in  the  Territory,  will  run  up  the  Missouri  Biver  to  Fort  Benton  during 
the  next  summer,  and  from  the  heavy  winter  snows  it  is  to  be  presumed 
that  navigation  will  be  good  until  fall.  The  distance  from  Helena, 
whence  most  of  the  silver-ores  are  shipped,  to  Fort  Benton  is  but  one 
hundred  and  fifty  miles,  and  it  is  believed  that  next  summer  every 
X>ound  of  rich  ore  raised  can  be  shipped  in  good  time  to  reach  an  east- 
ern market. 

The  ores  from  Madison,  Beaver  Head,  and  the  southern  part  of  Deer 
Lodge  Counties,  about  500  tons,  were  shipped  in  1874  to  Franklin  and 
Gorinne,  and  it  is  probable  that  a  much  larger  amount  will  be  sent  that 
way  this  year. 

The  scarcity  of  transportation  has  led  to  the  construction  of  several 
small  silver-mills,  where  comparatively  low-grade  ores  are  now  being  suc- 
cessfully worked. 

Two  or  three  new  districts  have  been  discovered  in  the  past  year, 
which  promise  well. 

The  following  description  of  the  Clark's  Fork  district  has  been  fur- 
nished by  the  discoverers.  The  country  is  at  present  inaccessible  to 
wagons. 

ClarJ^a  Fork  mines^  on  Croyi  reservation, — ^The  existence  of  silver-lead 
lodes  on  Clark's  Fork,  a  tributary  of  the  Yellowstone,  has  been  alluded 
to  in  Hayden's  Eeport  for  1873,  (published  in  1873,)  page  47. 

From  Mr.  John  Bamett,  an  old  prospector  in  this  region,  Mr.  Wheeler 
procured  some  fine  specimens  of  ore,  containing  from  70  to  80  i>er  cent 
of  lead,  which  he  had  found  at  the  headwaters  of  Soda  Butte  Creek^  a 
tributary  of  Clark's  Fork  of  the  Yellowstone,  near  the  east  boundary  of 
the  National  Park. 

BlacJcmore  and  New  World  mining-districts  have  been  located  here, 
taking  in  twelve  miles  from  east  to  west  and  six  from  north  to  south. 
They  contain  a  large  number  of  well-defined  leads.  The  mountains,  as 
Mr.  Barnett  describes  them,  are  covered  with  washed  bowlders  of  galena, 
and  the  veins,  so  far  as  tested,  are  from  6  to  25  feet  wide. 

A  tunnel  across  the  Mammoth  vein,  in  the  New  World  district,  shows 
25  feet  of  solid  ore,  and  the  width  of  the  vein  is  not  yet  known. 

The  New  Caledonia  shows  a  well-defined  6-foot  vein.  The  Great  Be- 
public,  Greeley,  Iron-Clad,  Houston,  Woody,  Silver  Zone,  Silver  Gift, 
Blackfoot,  Shoo  Fly,  Alta  California,  Alta  Montana,  and  a  large  num- 
ber of  other  veins  have  been  located,  but  not  developed.  There  is  an 
abundance  of  wood  and  water  for  all  purposes.  A  few  miles  of  road- 
building  would  make  the  mines  accessible  for  wagons.  The  ores  coald 
then  be  hauled  in  vast  quantities  to  or  near  the  Crow  agency,  on  the 
Yellowstone,  and  then  shipped  by  regular  trains  to  Carroll,  on  the  Mis- 
souri, from  which  point  regular  lines  of  boats  would  take  them  to  the 
East.  From  crude  assays  these  ores  will  yield  from  50  to  200  ounces  of 
silver  per  ton,  and  from  70  to  80  per  cent,  of  lead.  The  mines  are  about 
one  hundred  and  ten  miles  southeast  of  Bozeman. 

On  Sixteen-Mile  Creek,  a  tributary  of  the  Missouri  River,  in  Gallatin 
County,  a  very  fine  galena-lode,  carrying  a  fair  proportion  of  silver,  has 
been  prospected  by  a  shaft  sufficiently  to  show  that  it  is  valuable,  by 
reason  of  the  width  of  the  vein  and  the  quantity  of  ore  it  contains. 

A  new  silver-district,  called  the  Silver  Lake  district,  in  Deer  Lodge 
County,  in  the  mountains  southwest  of  Deer  Lodge  City,  pj:omises  weU', 
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le  work  done  duriDg  the  past  year  has  not  been  sufficient  to  test 
lae. 

pjyer  district^  in  Beaverhead  County,  discovered  in  1873,  promsies 
one  of  the  best  silver-districts  in  Montana.  The  ore  is  of  high 
,  and  several  hundred  tons  of  it  were  shipped  last  year.  Several 
ed  men  have  been  steadily  employed  in  raising  ore  during  the 
it  winter,  and  a  large  amount  will  be  ready  for  shipment  iu  the 
;,  A  good  deal  of  work  is  also  being  done  in  Beaverhead  County, 
Blue  Wingj  Bannackj  and  Argenta  districts. 
«rs.  Dahler  &  Armstrong  erected  sampling-works  in  the  Trapper 
It  in  1874.  They  have  been  run  successfully  and  profitably.  This 
:  the  same  parties  are  constructing  smelting- works,  to  be  started 
spring.  They  are  also  preparing  to  work  the  gold-veins  at  the 
•  Silver  Star  district,  in  Madison  County,  and  for  that  purpose  are 
3g  the  old  Trivitt  MilL 

Kochester,  in  Madison  County,  where  gold-quarts  mining  was 
rly  carried  on  with  some  success,  while  for  the  past  few  years  it 
?en  a  failure,  Dr.  Getchell,  Milo  Courtwright,  and  Mr.  Tennant 
igain  revived  the  business,  and  by  a  more  thorough  knowledge 
iperior  skill  they  have  achieved  success,  and  the  camp  has  resumed 
mer  prosperity. 

)eer  Lodge  County,  regular  silver-quartz  mining  is  being  carried 
the  Vipond,  Butte  City,  Silver  Bow,  Moose  Creek,  and  Philips- 
districts.  A  large  amount  of  ore  will  be  raised  the  coming  season. 
?hilipsburgh,  the  Cole  Saunders  Mill  is  at  work  again,  after  a  year's 
iption,  turning  out  successfully  refined  silver  bars.  The  process 
:  of  dry-crushing,  chioridizing,  and  amalgamating.  The  mill  has 
icity  of  five  stamps,  and  crushes  five  tons  a  day,  but  five  more 
s  are  now  under  erection.  The  ore  is  from  the  famous  Speckled 
and  other  mines  in  the  vicinity.  A  second  mill  will  be  put  in 
ion  there  in  the  spring.  The  mines  were  described  at  some  length 
report  for  1872.  The  district  is  looked  upon  as  one  of  the  best  in 
rritory. 

icwis  and  Clarke  County,  the  Ten-Milej  Bed  Mountairiy  and  Vaughn 
ts  are  the  most  noted.  Nearly  one-third  of  the  ore  shipped  from 
irritory  last  year  was  from  these  districts.  The  ore  from  Vaughn's 
named  the  tittle  Jennie,  over  150  tons  of  which  were  shipped  last 
issayed,  on  an  average,  $600  per  ton.  Mr.  Vaughn  lias  two  other 
which  appear  to  be  of  nearly  equal  value,  but  they  have  not  been 
roughly  tested. 

he  eastern  end  of  Red  Mountain,  adjoining  the  Vaughn  district, 
8  mines  of  Bismarck  Hill  and  Providence  districts,  partly  in  Jef- 
and  partly  in  Lewis  and  Clarke  County.  The  silver- veihs  in  these 
ts  are  numerous  and  valuable,  and  were  described  in  my  last 

eflferson  County,  immediately  east  of  Helena,  are  the  oldest  and 
numerous  silver- veins,  and  considerable  work  has  been  done  on 
luring  the  year.  All  were  described  in  my  reports  for  1872  and 
Concentrating-works  have  been  erected  on  the  Argentum  and 
Tender  mines  in  this  county,  and  the  results  have  been  very  sat- 
ry. 

following  is  a  description  of  the  operations  at  the  Legal-Tender 
br  1874 : 

srs.  Lewis,  Bull  &  Co.,  the  owners,  have,  during  the  year,  erected 
hoisting-works  of  16horse-power,  at  a  cost  of  $9,000.  They 
ilso  added  to  their  improvements  works  for  wet-concentration, 


326    MINES   AND  MINING  WEST   OF   THE   ROCKY   MOUNTAINS. 

consisting  of  a  10-horse-power  boiler  and  engine,  a  Blake  ore^srasher^ 
and  a  set  of  five  Cornish  jigs,  at  a  cost  of  $4,t)00.  With  the  new  hoist- 
ing-works they  have  increased  the  depth  of  their  main  shaft  from  their 
160-foot  level  to  the  366-foot  level,  and  are  still  poshing  the  work  of 
sinking.  The  amount  of  ore  raised  and  sold  during  the  year  is  as 
follows : 

257  tons  shipped  to  Freiberg,  Germany,  assay- value,  $284.60 
per  ton $73,165  77 

160J  tons,  second  class,  sold  to  home  reduction-works,  as- 
say value 13,837  92 

Total,  426f  tons 87, 003  69 

The  works  for  concentrating  have  proved  a  success,  enabling  the 
owners  to  make  first-class  shipping-ore  from  low-grade  second-class,  by 
separating  the  galena  from  the  zinc-blende  and  gangue. 

The  low-grade  ores  of  the  Legal-Tender  mine  have  been  successfully- 
and  profitably  worked  by  the  Kemp  Bros,  during  the  year  1874.  They 
claim  to  have  obtained  from  80  to  00  per  cent,  of  the  assay- value  of  the 
silver  in  the  low-grade  ores  of  this  mine,  and  during  the  present  winter 
they  have  improved  their  machinery  for  working  these  and  similar  ores. 
They  claim  to  have  discovered  a  new  and  cheaper  process  than  hereto- 
fore known  of  working  low-grade  ores  at  a  profit. 

Very  few  new  mills  have  been  erected  in  the  Territory  during  the  la*^ 
year  for  working  either  gold  or  silver  ores,  but  additions  have  bee 
made  to  old  milk,  and  improved  machinery  has  been  introduced.    Som 
of  the  old  gold-mills  and  several  new  arrastras  have  been  successfully  a^ 
work  on  quartz  from  the  older  well-developed  mines  of  the  Territory. 

Among  these  mills  are  those  at  the  Red  Blufi;',  Mother  Hendricks,  an^^ 
Lost  mines;    Cissler   &   Zin's  new  20-stamp  mill  for  crushing  go\^ 
quartz,  in  Madison  County ;  the  mills  at  the  Cable  mine,  in  Deer  Lodgi 
County;  those  at  Unionville,  in  Lewis  and  Clarke  County ;  and  th 
mill  of  Blacker  &  Keating,  at  Radersburgh,  in  Jefferson  County. 

At  the  Rumley  lead,  which  has  been  fully  described  in  my  last  report^ 
and  is  situated  on  the  Boulder  River,  in  Jefferson  County,  work  has 
been  actively  prosecuted  during  the  past  summer.  In  running  across 
the  vein  but  one  wall-rock  has  been  foiKid  in  a  distance  of  60  feet 
Over  a  thousand  tons  of  ore  now  lie  on  the  dump.  This  ore  carries 
about  50  per  cent  of  galena  and  50  to  100  ounces  of  silver  per  ton.  The 
proprietors  intend  to  erect  smelting-works  in  the  spring  to  reduce  their 
ores. 

Near  Jefferson  City,  William  JS'owlan,  one  of  the  men  w^ho  by  their 
persistent  endeavors  have  proved  their  faith  in  the  mines  of  the  country, 
has  put  in  operation  a  smelter  during  this  winter,  which  furnishes  now 
considerable  "  base  bullion." 

A  water-power  has  been  completed  at  Jefferson  City,  which  is  to  be 
used  in  connection  with  a  Stetefeldt  furnace.  The  works  are  intended 
to  be  in  operation  in  the  summer. 

The  yield  from  gold-quartz,  by  mills  and  arrastras,  I  believe  to  exceed 
that  of  former  years.  It  is  steadily  increasing,  while  it  is  evident  that 
gold-placer  mining  is  on  the  decrease. 

Messrs.  Blacker  &  Keating,  in  Jefferson  County,  and  the  National 
Mining  and  Exploring  Company  at  Unionville,  near  Helena,  in  Lewis 
and  Clarke  County,  have  uniformly,  for  half  a  dozen  years  past,  been 
the  most  successful  gold-quartz  miners  in  the  Territory.  The  first  party 
has  cleared  from  forty  to  fifty  thousand  dollars,  the  latter  about  $100,000^ 
per  year  for  several  years  past. 
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Daring  last  fall  the  National  Mining  and  Exploring  Company  of 
CTnionville  has  procured  new  machinery  of  every  description  for  devel- 
)ping  its  mine.  A  new  engine  and  iron  track,  with  iron  cars,  for  hoisting 
ind  damping  its  ores,  a  new  palsometer  for  pamping,  and  two  new 
3urleigh  drills,  for  working  undergrband,  are  among  the  improvements 
iiade  for  the  year.  It  is  believed  that  thereby  the  profits  of  the  com- 
)aiiy  will  be  largely  increased. 

The  decrease  of  the  gold-yield  of  Montana  is  entirely  due  to  placer- 
Dining.  The  time  has  passed  when  short  ditches  could  be  built  by  two 
T  three  men  to  bring  water  into  narrow  and  rich  gulches  and  to  bars. 
These  have  been  practically  worked  out.  As  in  California,  a  new  era 
»f  placer-mining  must  now  begin.  Eich  companies,  with  abundant 
capital,  are  now  constructing  long  and  large  ditches  from  the  rivers  and 
he  larger  streams  to  the  gold-bars  which  abound  in  the  numerous  valleys 
)f  Montana,  and  which  it  does  not  pay  to  work  by  individual  effort. 
Uany  of  the  Montana  miners  have  visited  California,  and  there  they 
liave  seen  the  superiority  of  large  streams  of  water  run  through  "Little 
Giants"  under  high  pressure.  These  men  are  all  anxious  to  effect  con- 
^lidations  of  the  mining-ground  heretofore  owned  in  small  parcels  by 
oany  individuals,  and  thus  to  secure  the  benefits  of  the  new  and  im- 
roved  system  of  working  hydraulic  mines.  It  is  therefore  to  be  ex- 
acted that  hydraulic  mining  will  improve,  and  that  the  annual  yield 
ill  hereafter  be  increased,  provided  labor  does  not  remain  too  high, 
uring  the  last  three  or  four  years  many  laborers  have  left  the 
cmntry  in  consequence  of  the  rich  gulches  being  worked  out,  and  there 
tor  this  reason  now  a  scarcity  of  miners,  which  keeps  up  the  price  of 
t>or.  It  is  doubtful  whether  the  old  force  of  laboring-men  can  be  se- 
ized again  before  a  railroad  reaches  the  country.  Meanwhile  it  is 
K^tanate  that  water  is  usually  sufficiently  abundant  in  the  Territory 

permit  the  introduction  of  the  California  methods  of  hydraulic  min- 

About  two  years  ago  Mr.  Wheeler  made  some  experiments  in  coking 
Montana  coal.  Mr.  Thomas  H.  Clark,  a  mechanic  in  Kemp  Bros.'  black- 
ii^ith-shop,  heated  some  coal  which  they  were  using  for  blacksmith- 
>^rposes  in  a  partly-closed  retort  for  several  hours,  and  produced  a  fair 
3oke.  Then  Mr.  Hobart,  who  was  furnishing  stone-coal  from  his  mine 
it  Mullen's  Pass,  on  the  summit  of  the  Bocky  Mountains,  sixteen  miles 
Irom  Helena,  was  induced  to  try  coking.  He  did  so,  and  produced  a 
X)Ierable  article,  which  was  tried  in  the  foundery  of  Hon.  A.  J.  Davis. 
%is  gentleman  declared  that  he  could  use  it,  but  he  suggested  that  the 
oal  should  be  burned  longer.  Fortunately  a  man  was  found  who  had 
jrmerlybeen  employed  in  burning  coke  at  Johnstown,  in  Pennsylvania, 
[e  went  to  Mr.  Hobart's  mine,  and  engaged  in  the  business.  His  coke 
I  good,  and  has  been  used  ever  since  in  the  iron-founderies  with  com- 
lete  success.  Since  that  time  the  importation  of  anthracite  coal,  which 
as  formerly  in  exclusive  use  here  for  foundery-purposes,  has  entirely 
sased. 

Thus  it  appears  that  the  Montana  coal,  which  is  abundant  in  all  parts 
r  the  Territory,  can  be  used,  as  it  now  is,  for  blacksmithing,  for  mak- 
ig  steam,  for  locomotive  and  steamboat  purposes,  as  well  as  for  making 
as  and  smelting  iron,  galena,  and,  in  short,  for  every  purpose  for  which 
>ft  Pennsylvania  coal  can  be  used.  According  to  the  reports  of  the 
ecretary  of  the  Interior,  about  seventy  thousand  square  miles,  or  half 
f  Montana,  is  underlaid  with  coal-beds,but  this  I  regard  as  an  overesti- 
late.  i 

Iron-ore  is  equally  abundant,  and  in  time  Montana  can  alone  supply  m 
tie  needs  of  the  western  half  of  the  continent  with  iron.  * 
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CHAPTER    VI. 

UTAH. 

The  production  of  gold  and  silver  daring  1874  has  been  more  than 
twice  that  of  the  previons  year.    This  result  is  due  to  the  development 
in  Bingham    of  extraordinarily  large  bodies  of  low-grade  lead-ores, 
•  which  can  be  mined  very  cheaply,  and  to  the  energetic  prosecution  oC 
mining  in  innumerable  small  mines,  carrying  ores  of  good  grade,  andi 
belonging  to  individual  miners  or  partnerships.  Of  the  large  companies^ 
the  mines  of  which  carry  high-grade  ores,  only  very  few,  like  the  Flag^ 
staff,  Prince  of  Wales,  and  Winnamuck,  have  famished  large  amoant^ 
of  ore,  while  some  others,  like  the  Emma,  Davenport,  Miller,  and  man^ 
in  the  more  southern  districts,  have  taken  out  little  or  none. 

A  few  of  the  smelting- works  in  the  Territory  have  been  kept  regularl  ^ 
at  work,  producing  the  large  amount  of  ^'  base  ballion,"  i,  «.,  argentL  1 
erous  lead,  given  below ;  but  the  majority  have  only  worked  period 
ically,  and  many  have  not  been  started  at  all. 

The  following  smelting- works  may  be  said  to  have  ran  regularly : 

1.  The  Winnamuck  Works,  in  Bingham  CaHon.  The  operations  SLt 
these  works  are  given  in  detail  in  the  metallurgical  portion  of  ttkis 
report 

2.  The  Sheridan  Hill  Works,  at  West  Jordan,  have  four  rectangolar 
furnaces,  with  water-jackets  and  six  tuyeres  each.  Those  in  Nos.  1,  2, 
and  3  have  2  inches  diameter ;  those  in  Ko.  4,  3^  inches.  The  tayeres 
are  cast  in  with  the  jackets,  there  being  two  in  each  of  the  sides  and 
one  in  the  back  plate.  The  farnaces  are  9  feet  high  from  the  slagtop 
to  the  charging-door.  Their  size  is  30  by  30  inches  in  the  hearth ;  above 
they  are  widened  by  means  of  a  flat  bosh  to  4  by  4  feet.  Their  capacity 
is  15  to  18  tons  of  ore  per  day.  The  ore-charge  consists  generally  of 
50  per  cent,  of  Neptune  and  Kempton  ore,  containing  from  40  to  50  per 
cent,  of  lead  and  from  16  to  22  ounces  of  silver  per  ton.  The  other  50 
per  cent,  consist  of  the  following  ores,  or  whatever  may  be  on  hand  of 
them: 

Dressed  Emma  ore,  carrying  40  per  cent,  lead 80  to  90  oz.  silver. 

Richmond,  (Little  Cottonwood,)  carrying  24  per  cent. 

lead 50  oz.  silver. 

McKay,  carrying  24  per  cent,  lead 47  to  50  oz.  silver. 

Davenport,  carrying  8  to  15  to  24  per  cent,  lead 43  to  60  oz.  silver. 

Toledo,  carrying  no  lead 90  oz.  silver. 

Nez  Percys,  carrying  32  per  cent,  lead 16  oz.  silver. 

City  Eock,  carrying  10  per  cent,  lead 29  oz.  silver. 

The  mixture  of  these  ores  is,  of  course,  always  varying,  and  has  to  be 
made  according  to  the  quality  and  quantity  on  hand.    This  ore-charge 
is  then  mixed  with  15  to  20  per  cent,  of  iron-ore,  10  per  cent,  of  lime, 
and  15  per  cent,  of  slag,  from  the  same  operation.    The  fuel  used  is 
coke,  7  per  cent. ;  charcoal,  4  per  cent. ;  and  3.75  per  cent,  of  stone-coal 
are  consumed  under  the  boilers  of  the  80-horse-power  engine  at  the 
works.    This  engine  drives,  besides  a  No.  5  and  a  No.  4  Eoot  blower,  a 
large  Woodward  pump,  supplying  a  tank,  and  a  Knowles  pump,  which 
supplies  the  boilers.    There  is  a  small  Woodward  pump  in  reserve  at 
the  works. 

3.  The  Galena  Smelting- Works,  belonging  to  a  Boston  company  and 
managed  by  3Iessrs.  Carson  &  Buzzo,  contain  six  furnaces,  three  of 
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re  similar  to  those  at  the  Sheridan  Hill  Works,  having,  however, 
ater-jackets.  The  other  three  are  constructed  according  to  a 
\f  Mr.  McKenzie,  and  are  not  at  all  suitable  for  lead-smelting. 
:iual  design  of  these  furnaces  was  intended  for  use  in  the  re-melt- 
ast-iron,  for  which  it  is  well  adapted, 
orks  are  smelting  ores  from  the  «Tordan  and  Galena  mines,  which 

much  poorer  in  silver  than  those  from  the  Neptune  and  Kemp* 
)gether  with  these  ores  the  works  are  smelting  richer  silver-ores 

from  the  Cottonwood  mines.  Up  to  the  time  of  Sir.  Eilers'  visit 
Territory,  these  works  used  a  steam-engine  as  a  motive-power, 
as  the  intention  to  use  water-power  as  soon  as  a  large  ditch, 
f  water  from  Little  Cottonwood  Creek,  should  be  completed, 
ch  was  reported  to  cost  $100,000,  which,  to  say  the  least,  is  cer- 

large  outlay  for  power  in  a  ihining-country. 

0  Last  Chance  Works,  treating  principally  ores  from  the  Flagstaff 
Little  Cottonwood,  and  also  some  purchased  ore,  have  been 
nearly  throughout  1874,  but  were  stopped  toward  its  close. 

.ve  furnished  a  larger  amount  of  base  bullion  than  any  other 

1  the  Territory ;  but,  like  most  Of  the  other  works,  they  seem  to 
[1  without  any  considerable  profit.    The  furnaces  at  these  works 

provided  with  water-jackets,  and  have  on  top  of  the  stacks  a 
contrivance  intended  to  catch  the  dust,  an  object  which  it  fails 
iplish  with  any  degree  of  perfection. 

3  Mountain  Chief,  Saturn,  Wahsatch,  and  a  number  of  smaller 
1  the  vicinity  of  Salt  Lake,  have  been  stopped  almost  throughout 

• 

Vaterman  and  the  Chicago  Works,  on  Ensh  Lake,  have  been 
,  the  lirst  for  a  short  time,  the  last  almost  throughout  the  year. 
e  mentioned  in  another  part  of  this  report. 
9  Germania  Eefining  Works  have  worked  with  only  half  capa- 
[ost  of  their  base  bullion  was  obtained  from  Nevada,  the  whole 
T  bought  by  the  works  during  1874  amounting  to  3,725  tons,  of 
,005  tons  were  from  Nevada  and  1,720  tons  from  Utah.  During 
this  company  commenced  to  smelt  ore  in  addition  to  carrying 
business  of  refining.  For  this  purpose  they  built  a  large  circu- 
t-furnace  with  water  jackets,  a  description  and  drawing  of  which 
in  another  part  of  this  report.  They  also  introduced  Faber  Du 
etorts  for  the  purpose  of  treating  by  distillation,  henceforward, 
-silver  alloy,  which  has  heretofore  been  run  through  small  shaft- 
},  necessitating,  in  this  manner,  the  total  loss  of  the  zinc  em- 

These  works  are  treated  in  a  separate  article  in  the  metallnr- 
rtion  of  this  report. 

the  best  authorities  at  my  command,  and  by  comparing  and 
\g  various  statements  heretofore  made  public,  I  estimate  the 
ion  of  Utah  during  1874  as  follows,  (I  should  add  that  I  am 
to  Mr.  George  J.  Johnson,  of  Salt  Lake  City,  for  the  sta.tement 
ad  shipments  appended  below :) 


Production  of  gold  and  silver  in  Utah  during  1874. 
st  by  express,  (and  10  per  cent,  for  undervalua- 

ullion    by    express,    642,754*    ounces,    at    $1.25, 

y  gold) 803,442 

lich  449,912  ounces  silver  and  9,460  oauces  gold  were  shipped  by  the  Germania 


$92, 093 
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Base  bullion  shipped  ont  of  the  Territory,  14,036  tons,  at 

»aH)» $3,811,200 

Ore  shipped,  8,262  tons,  attSOt 660,960 

Gold  aud  siiver  iq  copper-matte,  shipped  by  the  Germania 
Keflu lug- Works,  1,^>5  ounces  silver  and  18  ouDces  gold.  5,661 


Total 4, 373, 359 

Deduct  silver-bullion  shipped  by  the  Germauia  and  in- 
cluded above,  bat  extracted  from  Nevada  lead 461, 758 


Total  production  of  gold  and  silver 3, 911, 601 

Production  of  lead  in  Utah  during  1874. 

Biiae  bullion  as  above,  14,058  tons,  at  $80 $1, 124, 640 

Befined  and  hard  lead  from  Germania  Works,  exclusive  of 
that  produced  ftotn  Ifevada  bullion,  say,  1,418  tons,  at 

«128t 181,504 

Lead  in  ore  shipped,  30  per  cent,  of  8,263  tons,  at  $50 123, 900 

Total 1,430,044 

Production  of  copper  is  Vtak  during  1874. 


Copper-matt«  shipped  by  Gertnania  Works,  60  tons,  at  $00 
Copper-ore,  (as  per  Salt  Lake  Tribune,)  460  tons,  at  851.50 


$5,400 


The  amounts  of  ore,  bullion,  and  lead  shipped  from  the  Territory  from 
January  1, 1874,  to  January  1,  1875,  are  as  follows : 


MoQtb. 

Ore. 

Bnllioa. 

Lead. 

to=..y         . 

KH.OOO 

SiO.WO 

1,101,820 

1.203,»I0 

777,«>0 
2,029,560 

2,;hj7,7-i.=; 

:{,522.319 

1,1B0,<K» 

9^8,  &72 

613,  i:i2 

i,aoi.45r 

1,660.000 
1,600,000 
l,874,6a8 
l,857,!n5 
a,650,7*i 
2,4e7,fl8D 
2,84^,547 
3,449,402 
2,544,6-29 
5,140,000 
3,70a,473 

Foandi. 

700,000 

March                    .... 

m<yi» 

m'oi» 

l,069,J5O 

•m,ai* 

16,52S,4i4 

28,112,094 

IT.-A*=^- 

Little  and  Big  Cottonwood  districts. — The  production  of  these  district  s 
has  been  less  than  in  previous  years,  principally  ou  accouut  of  tlie  e^' 
hanstiou  of  the  large  ore-body  in  the  Emma  and  of  the  stoppa^  ^'^ 

•Estimated. 

tKatiruntcd  nt  the  name  rate  as  the 
shipped  by  the  nurks  daring  the  ^cai 

tOf  thiti,  1,416  touB  were  pruduced  1 
ballioD." 


of  all  classes  of  lead  from  all  »ooro« 
n  Utah,  the  rest  fcoto  imported  Kevadn  "ba« 
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several  other  heretofore  producing  mines.  I  am  indebted  for  notes  on 
the  district  to  Mr.  J.  H.  Morton,  a  resident  of  Alta  City,  who  has  had 
uuasnal  facilities  for  acquainting  himself  with  the  facts  set  forth. 

The  topographical  featares  of  the  Little  Cottonwood  have  been  so  often 
described  that  little  need  be  said  on  that  subject.  The  canon  has  a 
length  of  about  twelve  miles  from  the  head  above  Grizzly  Flat  to  the 
mouth.  High,  barren  mountains  wall  it  in  on  either  side  from  Oranite 
to  Central  City.  Where  the  mountains  form  a  semicircle  near  its  head 
the  town  of  Alta  is  located.  Here  the  mountains  are  very  precipitous, 
and  from  every  side  in  winter  converge  the  avalanches  that  have  been 
such  a  terror  to  the  people.  The  winter  of  1874-75  is  one  that  will  long 
be  remembered,  as  the  snow-slides  have  been  more  frequent  and  more 
destructive  than  ever  before,  penetrating  even  into  the  center  of  the 
town.  They  have  left  a  feeling  of  insecurity  of  life  that  will  probably 
be  a  serious  draw-back  to  the  growth  of  the  place. 

The  necessity  of  some  means  of  cheap  and  constant  communication 
with  Salt  Lake  Valley  for  the  transportation  of  ores  and  mining-supplies  is 
yearly  becoming  more  pressing,  and  as  the  natural  supply  of  timber 
becomes  exhausted  it  must  be  met  in  one  form  or  another.  The  Wah- 
satch  and  Jordan  Valley  Eailroad,  commenced  two  years  ago,  has  been 
built  to  a  short  distance  above  Granite;  where,  either  owing  to  a  lack  of 
funds  or  indisposition  of  the  company  to  push  the  work  farther,  it  is 
allowed  to  end.  The  most  important  advantage  of  the  road  is  thus  lost, 
as  the  old  expensive  plan  of  sacking  the  ore  has  still  to  be  adhered  to. 
This  of  itself  is,  according  to  Mr.  Morton,  an  expense  sufiScient  to  al- 
most finish  the  road  in  two  years.  He  says  the  cost  of  sacking  the  ore 
is,  on  an  average,  at  a  low  estimate,  about  $3  per  ton,  and  adds  that 
this  would  sum  up  for  the  mines  in  the  course  of  a  year  as  follows  : 

Flagstaflf,  1 4,000  tons,  at  $3 $42, 000 

South  Star  and  Titus,  3,000  tons,  at  $3 9, 000 

Toledo,  2,500  tons,  at  $3 7,500 

Vallejo,  5,000  tou«,  at  $3 15,000 

Highland  Chief,  2,500  tons,  at  $3 7,500 

Prince  of  Wales,  2,000  tons,  at  $3 6,000 

All  other  mines,  10,000  tons,  at  $3 . . .   30, 000 

Total  expense  for  sacks  and  sacking  ore 103, 500 

The  cost  of  building,  shedding,  and  equipping  narrow-gauge  rail- 
road, Mr.  Morton  estimates  as  follows :  Three  miles,  at  $15,000  per  mile^ 
^,000;  and  five  miles,  at  $50,000  per  mile,  250,000  j  total  cost  to  Grizzly 
Hat,  $295,000.  This  would  place  the  railroad  within  easy  reach  of 
eveiy  mine  in  the  district.  The  ores  could  then  be  mostly  shipped  in 
bnlk,  and  ores  that  are  now  of  too  low  grade  to  pay  for  handling  could 
he  made  profitable.  The  price  now  paid  for  shipping  ore  from  Alta  to 
the  end  of  the  railroad  is  about  $5  per  ton  ;  the  raikoad  could  take  it 
^  say,  $2.  This  would  effect  a  saving  of  $3  on  sacks  and  $3  on  freight, 
^hich  would  enable  the  miners  to  utilize  much  of  the  low-grade  ore  of 
«»e  district. 

This^  however,  would  not  be  the  only  saving  which  a  railroad  would 
effect.  Timbers  now  cost  from  18  to  30  cents  per  linear  foot ;  with  rail- 
road-communication those  prices  should  be  cut  down  to  about  10  cents 
P^Minear  foot.  Lumber  of  all  kinds  costs  $45  per  thousand;  with  a 
^Uroad  it  would  not  cost  over  $27  to  $30.  All  this,  coupled  with  the 
'*  ?2?^^a^tages  of  snow-blockades,  points  to  the  necessity  of  a  well-con- 
^cted  and  completely^ shedded  railroad  from  Alta  to  Saii^^^  wcA  \»r 
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^dicates  that  it  woald  be  a  profital^le  investment,  if  the  mines  contini 
to  be  actively  worked. 

The  rocks  at  the  base  of  the  Wahsatch  range  appear  to  be  nnif( 
wherever  they  appear,  and  consist  chiefly  of  granite,  often  quite  m 
ive,  and  again  appearing  to  possess  very  regidar  bedded  lines, 
the  month  of  the  caHon  the  granites  are  flanked  by  enormons  masses 
conglomerate,  which  extend  west,  and  finally  dip  beneath  the  dnf\ 
the  valley.  Upon  the  eastern  slope  of  the  granite  mass  the  text 
varies  fbom  a  fine-grained  gneiss  to  an  extremely  coarse  porphjr 
granite.  .These  rocks  are  overlain  by  deep  beds  of  hornblendic  schj 
and  by  quartzites,  traversed  from  east  to  west  by  veins  of  fermgin< 
quartz  and  dykes  of  porphyry.  This  is  again  overlain  by  a  bed  of  ci 
talline  limestone,  and  above  this  appears  a  thin  bed  of  slate,  followed 
a  heavy  bed  of  quartzite.  This  is  followed  by  a  third  small  bed  of  Ai 
above  which  and  dipping  to  the  northeast  is  the  great  bed  of  ore-lH 
ing  limestone,  known  on  the  north  side  of  the  canon  as  Emma  Monnt 
and  upon  the  south  as  Emerald  Hill.  In  this  formation,  though  not 
clusively,  are  found  the  ores  of  the  district,  and  though  much  to 
contrary  has  been  said  and  written  in  regard  to  the  natui'e  of  tb 
deposits,  I  still  regard  them  as  irregular  chimneys,  and  newer  devel 
ments  support  this  view.  The  irregularity  of  the  ore-bodies,  which  of 
appear  to  give  out  in  every  direction,  and  often  as  suddenly  open 
again,  show  that  a  series  of  pre-existing  caves  has  been  afterward  fil 
with  the  ore-matter.  This  is  particularly  conspicuous  in  the  minei 
Emma  Hill  along  the  lower  ore-zone.  Those  of  the  upper  group  pres 
similar  features,  and,  however  vein-like  they  appear  near  the  surfie 
they  uniformly  develop  this  character  as  depth  is  gained  upon  them. 

In  the  quartzite  formation  the  Toledo  and  Emily  Mines  present 
characteristics  of  true  veins,  and  the  Crown  Prince  and  Frederick  th 
of  contact- veins,  having  quartzite  hanging  and  limestone  foot  walls. 

The  Lexington,  Sedon,  Skipper,  and  City  Kocks  mines  appear  to 
veins,  occupying  a  portion  of  the  fissures  along  porpbyry-dikes,  lu 
three  first  named  the  ores  are  disseminated  through  a  soft,  decompo 
porphyritic  gangue,  and  in  the  City  Rock  the  ore  occurs  in  a  sinii 
manner,  but  more  generally  in  a  clay,  evidently  formed  by  the  dec( 
position  of  the  feldspar.  Though  the  masses  of  unchanged  porph; 
are  less  frequent  and  less  extensive  in  the  City  Rock  mine  than  in 
others,  still  there  is  every  evidence  that  it  is  a  dike-fissure,  from  wb 
part  of  the  intrusive  rock  has  been  removed  by  decomposition  and  i 
action  of  mineral  solutions,  while  the  ores  have  been  deposited  in 
stead.  The  connection  visible  between  the  ore-formations  of  the  c 
trict  and  the  intrusive  dikes  and  the  manner  in  which  the  ores  occ 
associated  with  the  i^orphyry,  suggest  the  idea  that  they  are  secondi 
effects  of  the  porphyritic  eruption,  and  were  deposited  shortly  after  1 
eruption  ceased.  That  the  mode  of  their  formation  was  by  infiltrati 
from  below  does  not,  I  think,  admit  of  a  doubt.  Mr.  Morton,  who  a 
holds  this  view,  infers  that  the  irregular  deposits  found  in  the  limestc 
formations  may  yet  be  traced  down  to  true  veins,  which  is  not  impoJ 
ble,  though  I  cannot  venture  to  predict  it  upon  the  strength  of  pres< 
indications. 

In  the  granite  mountain,  known  as  Virginia  Mountain,  the  ore-dep 
its  exhibit  the  feature  of  true  veins.  This  vein  of  granite  extends  fr< 
the  upper  part  of  Alta  City,  south  and  east,  covering  an  area  of  six  by  t 
miles,  and  as  far  as  it  traverses  the  Little  Cottonwood  district  it  is  cut 
short  intervals  by  veins  carrying  ore  so  different  from  that  found  in  1 
limestone,  that  a  piece  of  it  can  be  at  once  recognized  as  coming  from  t 
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ocality.  Following  the  strike  of  these  veins  into  the  limestone  forma* 
ions  of  Emerald  Hill,  we  find  their  counterparts  existing  in  two  cases^ 
it  least,  just  where  the  veins  should  outcrop,  were  they  continuous  fis- 
Hires,  passing  from  the  granite  into  the  limestone.  However,  they  da 
lot  appear  to  be  true  veins  outside  of  the  granite  formation ;  but  in  the 
limestone  appear  as  stock-works  or  chimneys,  the  silica  being  mostly 
;)re8ent  in  pulverulent  form.  In  the  ores  found  in  the  granite  the  quartz^ 
IS  solid.  If  this  should  be  received  as  an  indication  of  the  condition  of 
lU  the  ore-deposits  of  the  district,  it  might  be  predicted  that,  as  depth 
is  gained,  the  character  of  the  deposits  wih  gradually  change  from  that 
)f  irregular  deposits  and  chimneys  to  a  more  vein-like  structure  near 
iod  in  the  granite,  which  is  believed  to  underlie  the  entire  district.  Such,. 
M)  far  as  I  am  acquainted  with  the  facts,  is  the  whole  argument  which 
^  fiftirly  be  urged  at  present. 

The  Grown  Prince  and  Frederick  mines  have  lain  idle  during  1874.. 
Che  Frederick  is  developed  to  the  depth  of  200  feet,  and  produced  in 
1872  about  700  tons  of  ore.  They  are  both  supposed  to  be  on  the  8am& 
[m^  which  is  a  con  tact- vein,  between  quartzite  and  limestone,  the 
limestone  forming  the  foot- wall.  It  is  said  that  the  owners  will  soon 
X)oimence  operations  again. 

The  Enterprise,  below  the  Grown  Prince,  was  worked  during  the 
nunmer  of  1874.  The  ore  is  of  good  grade,  but  the  ^pments  have,  sa 
^been  light. 

The  Toledo  mine  is  remarkable  as  being  the  only  mine  in  quartzite 
A  the  district  that  has  been  worked  to  any  extent.  The  works  consist 
>f  an  inclined  shaft,  280  feet  in  depth,  and  numerous  drifts  and  winzes- 
dong  the  vein.  It  appears  to  be  a  true  vein,  and  is  taiced  on  the  sur- 
^  for  a  distance  of  800  feet  The  ore  is  chiefly  a  mixed  oxide  of  iron 
iuid  qoartz,  carrying  about  100  ounces  of  silver  and  a  very  small  per- 
^tage  of  lead.  It  varies  &om  a  hard  brown  oxide  of  iron  to  a  pulver* 
ilent  siliceous  substance,  carrying  from  100  to  300  ounces  of  silver  ta 
Ae  ton.  The  average  daily  product  is  about  10  tons.  There  are  several 
tmUdings  at  the  mine,  and  a  tram-way  has  been  built  for  delivering  the 
>ie  at  the  bottom  of  the  hill. 

The  Emily  belongs  to  the  EmQy  Silver-Mining  Company  of  Pitts-^ 
^orgh.  Pa.  The  lode  shows  some  characteristics  of  a  true  vein.  The 
^orks  consist  of  two  tunnels  run  on  the  vein,  and  connected  by  a  winze. 
Die  ore  contains,  besides  silver  and  leacli  copper,  antimony,  inm-pyrites, 
Uid  zinc-blende.  The  shipments  show  an  average  value  of  about  9(> 
>Qnces  of  silver  to  the  ton  and  38  per  cent.^of  lead.  Two  houses  have 
^>e6a  built  upon  the  mine,  both  of  which  have  been  destroyed  by  the 

The  Flagstaff  mine  is  probably  the  most  extensive  deposit  of  rich  ore 
Fet  found  in  the  Territory.  The  works  have  now  attained  a  considerable 
l^th,  and  are  pushed  along  the  strike  of  the  vein  for  a  great  distance. 
Mie  ore-body  varies  &om  a  couple  of  inches  to  18  feet  in  Mdth,  show- 
^g  an  average  width  through  the  lower  works  of  about  7  feet.  The 
^  is  chiefly  a  carbonate  of  lead^  with  considerable  galei^  and  oxide 
of  iron.  The  Company  is  prepanng  to  erect  hoisting- works  and  to  sink 
^Qew  shaft  on  the  mine,  which,  when  completed,  will  be  a  decided  im- 
provement over  the  present  under-ground  whim»  The  future  of  this 
^ne  looks  bright,  indeed,  as  all  the  lower  levels  are  said  to  be  in  ore 
^M  the  mine  in  splendid  condition.  The  oflicial  statement  in  regard  to 
^^  produced  from  the  mine  and  argentiferous  lead  obtained  at  the 
^^eltiog-works  (Last  Chance)  is  as  follows:    Ore   {iroduced,  14,767 
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tons;  argentiferous  lead,  3,521  tons;  average  value  of  lead,  $207.25  per 
ton. 

The  South  Star  and  Titus  mines  are  situated  upon  the  same  line  of 
deposits  as  the  Flagstaff.    The  character  of  the  ore  is  similar,  though 
of  lower  grade,  owing  to  the  presence  of  an  excess  of  iron-ore.    The 
deposit  is  very  irregular,  and  is  faulted  at  a  depth  of  about  30  feet  from 
the  surface,  the  foot-wall  evidently  having  been  raised  about  45  feet 
The  fault,  being  caused  by  a  lifting  force  from  below,  has  left  the  entire 
upper  portion  of  the  vein  at  about  the  height  mentioned  above  the 
lower  part.    The  mine  appears  to  be  extensive  and  to  improve  with 
depth,  but  has  been  worked  in  an  unskillful  manner.    Two  shafts  have 
been  sunk  from  the  surface.    The  first  having  been  sunk  as  an  incline 
upon  the  vein,  the  second  was  commenced  likewise  upon  the  vein,  which 
it  followed  to  the  line  of  the  fault,  and  then  continued  down  in  the 
hanging- wall  to  within  about  10  feet  of  the  bottom  of  the  old  discover}'- 
shaft.    A  tunnel  was  jrun  to  cut  the  vein  at  a  depth  of  about  200  feet 
from  the  surface,  but  was  stopped  within  about  30  feet  of  the  ore,  and 
an  incline  was  sunk  about  30  feet  from  the  face  of  the  work  to  a  depth 
of  135  feet     Its  dip  was  out  of  the  hill  and  away  from  the  mine. 
What  was  the  object  of  sinking  this  incline  it  is  difficult  to  say.    The 
ore  consists  chiefly  of  carbonate  of  lead,  galena,  and  plumbio-ocher. 
There  are  also  large  quantities  of  wulfenite  ^molybdate  of  lead)  dissem- 
inated through  the  ocherous  ores,  with  occasional  specimens  of  sulphate 
of  lead.    The  average  value  of  the  ore  may  be  placed  at  about  $25  in 
silver  and  30  per  cent,  of  lead.    The  developments  consist  of  the  tira 
shafts  before  mentioned,  a  tunnel  390  feet  long,  and  one  level  run  79  fefi 
along  the  vein.    The  rest  of  the  work,  being  in  the  ore,  is  irregular,  and 
has  been  done  without  any  regard  to  the  future  development  of  the 
mine.    A  force  is  now  working  upon  the  tunnel,  and  the  company  in- 
tends to  put  the  works  in  better  shape  during  the  coming  summer. 

The  Vallejo  mine  is  the  next  along  the  ore- belt  eastward.  It  was  origi- 
nally a  tuDneMocation,  and  obtained  by  purchase  390  feet  of  the  Sooth 
Star  and  Titus  ground.  The  condition  of  the  deposit  and  character  of 
the  ore  are  both  similar  to  the  South  Star  mine,  though  the  ore  shipped 
is  of  somewhat  better  grade,  probably  from  more  careful  assorting.  Tb6 
company  has  made  extensive  improvements,  and  everything  appears  to 
be  in  good  condition.  There  is  one  of  Halliday's  wire-rope  tram-waya, 
capable  of  delivering  50  tons  per  day,  at  this  mine.  The  average  j  w 
of  this  mine  is  xtbout  10  tons  per  day  with  the  present  force  of  eight  nieBy 
bat  there  is  no  reason  to  doubt  that  with  a  more  vigorous  developmeal 
the  quantity  could  be  doubled. 

The  Caledonia  lies  next  toward  the  east  on  the  same  ore-zone.  Tbiii 
mine  is  developed  to  the  depth  of  400  feet,  the  hoisting  being  done  byi 
whim.  The  deposit  is  similar  to  both  the  last-descrit)ed  mines,  botii 
rather  more  irregular.  The  shipments  have  been  continued  steadily  if 
to  the  time  of  the  heavy  snow-storms,  when  the  mine  was  shut  dofij 
for  the  winter. 

The  MoniU)r  and  Magnet,  after  two  years  of  inactivity,  have  a[ 
resumed  work,  with  very  flattering  prospects.    The  ore  is  of  high  gr.  dnj 
averaging  90  ounces  of  silver  per  ton  and  40  per  cent,  of  lead.    The  mi"* 
is  the  property  of  the  Monitor  and  Magnet  Company,  of  Salt  LJ* 
City. 

The  North  Star  or  Bruner  mine  has  lately  changed  hands,  and 
now  being  worked  partly  on  shares.    The  ore  is  chiefly  plumbic 
and  hydrated  oxide  of  iron,  and  contains  from  10  to  60  ounces  of  silt 
per  ton  and  about  30  per  cent,  of  lead.    The  mine  is  developed  to 
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depth  of  390  feet  by  an  incliDed  shaft,  and  over  4,000  feet  of  drifts  and 
i^inzes.  It  is  also  connected  with  the  Illinois  taunel  by  a  side  drift 
about  200  feet  in  length.  The  ore-deposit  is  evidently  badly  faulted, 
as  in  the  Soath  Star  and  Yallejo  mines.  In  this  connection  fuller 
notes  will  be  fonnd  in  the  description  of  the  Emma  mine. 

The  Cincinnati  is  located  about  400  feet  east  of  the  Bruner,  and  has 
been  lately  started  again.  The  developments  consist  of  an  incline 
and  about  150  feet  of  drifts.  The  ore  is  chiefly  galena,  and  carries 
about  70  ounces  of  silver  to  the  ton  and  about  ^  per  cent,  of  lead. 

The  Highland  Chief  is  situated  about  1,200  feet  farther  up  the  mount- 
ain than  the  Yallejo  mine,  and  is  the  first  mine  on  the  npper  ore-belt. 
It  is  developed  to  a  depth  of  500  feet  by  an  inclined  shaft.  The  vein  is 
a  contact  one,  between  the  white  and  blue  limestone,  the  ore  expanding 
and  becoming  richer  as  depth  is  gained,  though  this  is  only  the  case  in 
the  portions  of  the  deposit  situated  in  the  blue  limestone.  Where  it  is 
surrounded  by  white  limestone  the  ores  are  poor,  and  the  vein  is  com- 
paratively small.  The  average  daily  yield  is  about  eight  tons,  of  an 
assay- value  of  80  ounces  silver  and  40  per  cent,  of  lead.  The  mine  em- 
ploys about  20  men. 

The  Winsor  Utah  group,  consisting  of  the  Savage,  Hiawatha,  Last 
Chance,  and  Montezuma  mines,  has  produced  only  a  limited  quantity 
of  ore,  the  assay-value  being  about  60  ounces  of  silver  per  ton.  The 
works  consist  of  inclined  shafts  on  each  of  the  mines  and  a  tunnel  con- 
necting the  Savage  and  Montezuma.  About  fifteen  men  are  employed 
here. 

The  McKay  and  Eevolntion,  situated  about  1,000  feet  east  of  the 
Winsor  mines,  are  simply  two  chimneys  of  ore,  connected  by  stringers. 
The  product  during  the  time  they  have  been  worked  was  about  1,000 
tons,  the  ore  assaying  about  100  ounces  of  silver  and  30  per  cent,  of  lead. 
Tbey  are  now  idle. 

The  Stoker  mine  is  still  farther  east,  on  the  same  belt,  and  is  developed 
by  an  incline  460  feet  in  depth.  The  ore  is  milling-ore,  and  carries  about 
4ti  oonoes  of  silver  to  the  ton. 

The  Davenport  belongs  to  an  English  company,  and  has  been  worked 
Only  part  of  the  time  during  the  past  year.  The  product  was  about  180 
tons  of  ore,  assaying  140  ounces  of  silver  and  30  per  cent,  of  lead. 

The  City  Bocks,  also  owned  by  English  capitalists,  has  been  worked 
faring  the  greater  part  of  the  year.    The  product  was  about  700  tons, 
kying  from  30  ounces  to  300  ounces  of  silver  per  ton,  and  about  10 
eent.  of  lead. 

The  Grizzly  mine  has  an  immense  body  of  ore,  but  for  some  cause  has 
idle  during  the  entire  year.    It  is  owned  by  Warren  Hussey  and 


♦ 


The  Prince  of  Wales,  though  not  properly  one  of  the  Little  Gotton- 

~  mines,  is  still  so  close  to  the  borders  ot  the  district  as  to  be  classed 

belonging  to  the  same  ore-belt  that  the  Winsor,  Utah,  and  Daven- 

mlnes  are  fonnd  in.    It  has  produced  during  the  year  2,000  tons  of 

assaying  135  ounces  of  silver  to  the  ton  and  35  per  cent  lead.    It  is 

»ped  to  a  depth  of  about  600  feet.    Walker  Bros.,  of  Salt  Lake 

Ji  are  the  owners. 

/the  Emma  mine  has  been  worked  during  the  greater  part  of  the  year. 

\e  product  has  been  about  6,000  tons  of  second-class  ore,  which  was 

Ltrated,  and  about  300  tons  of  first-class  ore.    Work  is  now  entirely 

mded,  and  several  attachments  are  placed  upon  the  mine. 

The  developments  consist  of  several  drifts,  run  along  the  deposit  as 

as  ore  could  be  found,  one  shaft,  and  the  incline  known  as  the  AXtr 
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wood  winze.  The  shaft  has  a  depth  of  aboat  280  feet  from  the  taunel- 
floor,  and  is  in  bard  white  limestone  near  the  bottom.  The  fault-line  is 
very  distinct,  and  the  groovings  on  the  walls  of  the  fault  indicate  an 
upward  throw  of  what  is  now  the  npper  portion  of  the  vein,  together 
with  the  country-rock,  in  which  it  is  inclosed.  By  this  it  is  evident 
that  the  vein  was,  so  to  speak,  cut  in  two,  the  upper  portion  being  car- 
ried still  higher  and  the  lower  parts  being  only  slightly,  if  at  all,  dis- 
placed. This  would  naturally  leave  stringers  of  ore  scattered  along  the 
line  of  break  and  mix  the  vein-matter  and  broken  fragments  of  lime- 
stone together  in  a  brecciated  mass,  such  as  we  now  find.  This  feature 
also  occurs  in  the  South  Star  and  Titus  mines,  which  are  also  faulted 
probably  by  the  same  upheaval  that  has  faulted  the  Emma.  The  South 
Star  mine  having  passed  the  fault,  which  was  here  very  slight,  furnishes 
us  with  an  example  of  the  probable  condition  of  the  Emma  mine.  It  is 
to  be  regretted  that  the  mine  has  not  been  in  the  hands  of  energetic 
men,  who  would  have  pierced  the  fault  at  any  cost  while  the  ore  lasted 
above.  The  company  has,  however,  but  150  feet  of  actual  sinking  to 
show  for  three  years'  work  upon  a  liiine  which,  when  it  first  came  into 
its  possession,  promised  to  be  one  of  the  leading  silver-mines  of  the 
world.  That  the  ore-deposit  will  yet  be  found  below  the  preseift  work- 
ings, I  have  reason  to  believe,  and  that  the  ores  are  as  valuable  below 
as  above,  we  may  infer  from  the  richness  of  the  stringers  and  branches 
found  near  the  line  of  the  fault  This  fault  is  plainly  traceable  through 
the  North  Star  mine  and  Illinois  tunnel.  * 

The  Wellington  mine,  situated  about  a  mile  south  of  the  town  of 
Alta,  has  produced  during  the  year  about  70  tons  of  ore,  assaying  about 
65  ounces  of  silver  and  50  per  cent.  lead.  The  mine  has  been  idle  with 
the  exception  of  a  few  weeks  during  the  summer.  The  ore-body  is  irreg- 
ular, and  hidden  in  whit«  limestone. 

The  Skipper  mine  is  developed  to  the  depth  of  about  400  feet,  and 
has  a  continuous  vein,  evidently  once  filled  with  porphyry.  The  ore 
assays  from  35  to  150  ounces  of  silver  and  10  per  cent.  lead.  The  mine 
is  situated  upon  the  northern  end  of  Peruvian  Hill,  about  three-quarters 
of  a  mile  southwest  of  Alta  City. 

In  connection  with  what  has  been  said  of  the  Emma  mine  before,  I 
insert  here  an  article  on  the  same  subject^  published  lately  by*Mr.  J.  H. 
Morton,  in  the  Engineering  and  Mining  Journal : 

There  often  seem  to  be  vicissitndes  in  the  working-life  of  a  mine,  like  that  in  the  life 
of  an  individaal  who,  after  a  long  struggle,  becomes  suddenly  rich,  and  again,  after  ft 
short  period  of  flashy  display  and  recklessness,  becomes  suddenly  poor  i^ain,  to  the 
astonishment  of  himself  and  those  aronud  him.  This  has  been  the  experience  of  tbe 
Emma  Company,  starting  out,  in  1871,  with  a  mine  whose  deposit  was  then  described 
in  the  reports  as  a  lake  of  mineral,  whose  value  was  considered  as  scarcely  overflsti- 
mated  in  the  price  paid  for  it,  ($5,000,000 ;)  a  mine  so  vast  that  one  of  the  diieoton  d»> 
clared  that  100  or  even  1,000  tons  extract^  scarcely  made  an  impression  npon  it  It 
seems  strange  that  this  magnificent  property  should  have  been  exhausted  in  tbe  aigt» 
of  two  years,  and  that  now  the  only  prospect  seems  to  be  a  winding  up  of  the  conoep 
and  an  abandonment  of  the  property  they  paid  such  an  enormous  price  to  obtain. 
That  the  estimates  placed  upon  this  property  were  too  high  in  the  first  place,  is  evident! 
for,  although  it  is  said  that  about  $2,000,000  have  been  already  produced,  still  this 
amount  could  not  be  said  to  have  been  in  sight  when  the  mine  was  purchased,  audi  ft* 
any  mining-engineer  knows,  this  amount  should  have  been  in  sight  to  justify  thepD^ 
chaee  of  the  mine  at  the  price  paid  for  it,  as  it  is  always  a  coiTect  rule  in  llmestoDe 

*  The  notes  upon  which  this  opinion  is  based  are  those  of  Mr.  Morton,  whose  intelii' 
gcnce  and  opportunity  of  personal  examination  give  me  reason  to  put  confideuce  in  bU 
views.  As  neither  Mr.  Eilers  nor  I  have  examined  the  Emma  since  there  was  any  evi* 
deuce  of  a  supposed  **  fault"  in  the  deposit,  my  judgment  must  be  kept  somewbaliv 
suspense.  But  I  heartily  adhere  to  what  I  have  said  in  condemnation  of  the  lafik  oi 
thorough  explorations  during  the  past  three  years. — R.  W.  R. 
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aations  to  baie  th«  valae  of  the  miDS  opon  the  ore,  aod  at  the  ntmoet  to  oiloir  not 
«  tbiui  two  and  one-hdlf  times  tbe  TsJne  of  the  ore  in  Blgbt  m  tbe  Talae  of  the 
le.    If  thia  {2,000,000  had  be»n  in  aiffht  iu  tbe  mine  at  tbe  time  of  iU  pnrcboae,  wkd 

SneetioDH  as  to  title  definitely  settled,  then  the  pnrcbase-noney  was  still  exceesire, 
e  developments  were  insafflciently  forwardod  to  tell  the  aotaal  condition  of  the 
leon  either  its  dip  or  strike.  Tosay  that  it  waa  part  of  the  same  vein  that  comprised 
FlsKstaif,  8<>atb  Star,  VaJleJo,  Caledonia,  and  North  Star  mines,  was  to  start  from 
fpotbesia  not  yet  proved  to  be  more  than  a  atrong  eonjeotnre,  and  we  have  seen 
r  oHea  tbe  BtronKest  coujectaree  in  miDins  have  &iled.  It  only  iUustralea  the 
>t  tielt  of  expending  lar^a  earns  of  money  where  the  prospect  of  remnncTUion  is 
n  in  part  baaed  apou  hypotbetiool  coDolusions. 


caNjicnrnu.  aEOLooiCAi.  sxcnov,  diclvdino  tbi  kkma  mimb. 

ho  present  condition  of  the  mine  may  be  taken  from  the  reporta  of  different  per 

tmiUle  to  theoompany. 

(r.  Qeorge  Att wood,  the  general  manssBr,  reports ;  "The  property  ia  in  a  moat  nn- 

nnate  oondition,  all  acceeaible  pay-ore  tiaving  been  eztrooted.'' 

b.  E.  8.  BUckwell  reports :  "llie  fntore  of  i£e  mine  depends  entirely  upon  virgin 

and." 

Ir.  Clarence  King  reports :  "  The  great  Emma  '  bonanza,'  the  object  of  sneh  wide 

ibrity,  the  basis  of  aacb  extravagant  promisM,  is,  with  insignincaiit  sxceptlons, 

Ir.A.Uarray.F.  R.  8.,  reports :  "In  my  opinion,  tfaefamoasEmmamine  is  eibansted, 
Inothing  more  is  to  be  expected  from  it  bat  the  leavings  of  tbe  old  workiDKS,  tbe 
^inga  oT  the  walls,  the  ore  which  may  have  been  entombed  by  the  oave,  tho  old 
isgs,  and  the  aecond-closs  ore  on  tbe  damp." 

niBse  were  tbe  reports  made  in  1673,  and  if  tbe  condition  eoold  bo  even  more  dl» 
nging,  it  certainly  was  so  at  tbe  time  of  my  visit  in  December,  ISti.  The  englnfr- 
Abaa  been  then  sank  to  a  depth  of  abont  82  feet  below  where  the  last  trace  of  oro 
Ibeenfoond,  and  was  in  bard  crystal  1  iue  limeetooe ;  from  that  point  down  in  the  old 
'kings,  tbe  creeping  of  tbe  ground  was  slowly  cmshing  the  stronKest  timbers ;  the 
lis,  wherever  accessible,  were  picked  clean,  and  all  the  drifts  ended  In  solid  lime- 
as,  without  a  trace  of  ore  in  sight.  In  the  old  workings  a  maaa  of  hroken  timbeis, 
'Wone,  and  miue-iUliDgs,  principally  tbe  refnse  breccia  that  bod  been  onee  njeoted 
urting  tbe  ore,  was  all  that  i^miined  of  tbe  famons  lake  of  mineral  npon  which  the 
>11  matter  of  extracting  a  thoosand  tons  or  so  was  to  make  no  impresaioal 
H.  Ex.  177 22 
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Bat  is  the  Emma  mine  really  exbauBted  t    So  far  ob  the  workB  have  aaything  to 
show,  it  is;  bat  auless  geological  evidencee  are  utterly  at  faalt,it  is  not ;  aod  here s 
few  words  in  regard  to  the  ore-formations  of  the  district  and  their  mode  of  occnrrenee 
may  serve  to  explain  a  feature  that  is  not  generally  anderstood.    Aboat  a  year  ago  I 
pnblished  a  geological  map  of  the  district,  and  explained  it  by  a  set  of  sections  and 
two  articles  published  in  the  Utah  Mining  Gazette.    In  the  first  article  I  showed  tiuU 
the  Granite  Monutain,  to  the  east  of  the  Emma,  was  undoubtedly  an  intrusive  one, 
and  Bubseqnent  observations  have  not  only  confirmed  the  opinion  I  then  expressed,  hot 
have  also  folly  satinfled  me  of  the  correctness  of  an  opinion  I  then  held,  vis,  that  the 
nnmcrous  dikes  of  porphyry  which  traverse  the  s«*dimeutary  rocks  of  the  district  an 
all  connected  with  the  mass  of  this  mountain,  and  are,  in  fact,  spars  of  the  granite 
nines  it«elf.    These,  in  two  instanceB,  are  first  seen  at  the  base  of  the  mountain,  putting 
out  into  the  sedimentary  rocks  as  apparently  trae  granites,  and  gradually  changing  id 
appearance  nntil  the  true  porphyritic  structure  and  appearance  entirely  prevail.    Tfaer 
continue,  and  fiually  give  out  in  the  limestone  or  quartzites,  and  in  no  instance  have'l 
been  able  to  trace  any  connection  between  the  porphyries  and  the  Western  Granite 
Mountains.    Another  phase  is,  that  the  ore-deposits  all  seem  to  be  of  more  recent  origin 
than  the  porphyry  dikes,  and  to  bo  in  almost  all  cases  where  the  deposits  are  imp«irt' 
ant  in  more  or  less  intimate  connection  with,  or  in  close  proximity' to,  the  dikee,iA 
several  marked  instances  occupying  the  fissures  of  the  dikes  from  which  a  part  of  the 
porphyry  has  been  removed  by  pseudo-morphic  action.    It  would  seem  as  if  the  form*' 
tiou  of  the  ore-deposits  was  a  secondary  efiect  of  the  porphyritic  eruption.    The  strike 
of  the  veins  is  also  conformable  to  that  of  the  dikes,  except  in  one  or  two  unimport- 
ant instances. 

It  will  be  seen,  by  reference  to  the  geological  section  accompanying  this  paper,  thik 
the  Emma  mine  is  also  connected  with  a  dike  of  porphyry,  and,  as  far  as  the  dikecon 
be  traced  upon  the  surface,  or  in  the  workings  of  the  adjacent  tunnels,  its  direotioDof 
strike  is  in  conformity  with  that  of  the  Emma  ore- vein.  That  it  has  been  instrumental 
in  the  formation  of  the  vein  is  a  highly  probable  conjecture,  as  it  has  been  traced  te 
near  the  mouth  of  the  Yallejo  tunnel,  and  I  have  also  found  in  the  ores  of  theminesliKlU 
traces  of  matter  similar  to  that  of  which  the  dike  is  composed.  Passing  to  the  north  of 
the  ore-deposit  is  a  deeply-marked  line  of  faolt.  This  fault  was.  I  believe,  first  foand 
in  the  main  shaft  of  the  mine  and  afterward  in  the  Illinois  tunnel,  where  it  is  expoeed 
by  a  level  run  by  the  North  Star  Company  for  a  distance  of  about  300  feet,  and  also  by  a 
shaft  sunk  from  the  tunnel-level  to  a  depth  of  aboot  90  feet.  The  grooving  of  the  wiOi 
of  the  fault  and  the  condition  of  the  faulted  rocks  go  to  show  that  the  throw  was  froo 
above,  or  rather  a  sinking  of  what  might  be  called  the  hanging-wall  of  the  break. 
This,  as  will  bo  observed,  crosses  the  lino  of  dip  of  the  vein,  and  has,  without  donbt, 
carried  that  portion  of  the  vein  contained  in  the  sunken  rocks  to  a  considerable  deptk 
below  its  original  position,  leaving  a  dirty  trail  of  ore  for  some  distance  below  the 
np[»er  portion  of  the  vein,  and  also  cmshiug  into  the  lower  part  of  the  ore-chamber  a 
sufficient  quantity  of  limestone  to  fill  that  portion  and  give  it  the  appearance  of  a 
limestone  nuor.  So  compact  and  hard  has  this  become,  that  only  a  close  examinatiOB 
can  detect  the  difference  between  it  and  the  crystalline  lime  of  the  wall-rocks.  Thii 
compact  nature  has  been  caused  probably  by  the  beat  generated  by  the  friction  of  (ka 
walls  or  surfaces  of  the  fault,  and  the  same  cause  bus  produced  another  efiect  upon  tki 
ores  contaiued  in  the  lower  part  of  the  mine — that  is,  changing  the  ores  from  sulphidei 
into  oxides.  To  no  other  cause  can  we  attribute  the  anomalous  condition  of  the  oM 
below  the  water-level  of  the  mine,  for  long  and  almost  universal  experience  has  sbo^ 
that  in  all  ordinary  cases  the  change  of  ore  at  the  water-level  is  from  oxides  to  tol- 
phides ;  but  here  is  a  case  so  unusual  that,  so  far  as  I  know,  no  explanation  has  evtf 
bet^n  otfert'd  before,  and  in  examining  the  break,  as  exposed  in  the  Illinois  tunnel, m 
find  the  frictiou-Burfaces  of  the  rocks  to  have  been  changed  into  a  compact  marble,  ea 
each  side  of  the  break,  of  the  most  beautiful  descript  ion,  owing  to  crystallizing  togetbff 
of  fragments  of  the  difiereut-colored  rocks.  This  feature  does  not  appear,  to  any  ex* 
tent  lit  least,  in  the  niiue,  owing  to  the  more  homogoiieouH  condition  of  the  rocks  lying 
near  the  granites,  which  were  probably  metamorphosed  long  before  the  formation  of 
the  ore-deposit. 

It  will  l>e  observed  that  in  the  geological  section  I  have  carried  ont  a  continnatioa 
of  t  lie  vein  below  the  break,  marked  *'  supposed  lower  ore-body."  While  this  may  beooO- 
sidered  pure  theory,  there  are  good  reasons  for  supposing  tbe  ore  to  continue  below  tki^ 
fault.  It  happened  that  at  the  time  of  my  visit  to  the  Emma  mine  I  was  engaged  it, 
the  Souih  Star  and  Titus  mines,  and  f.und  so  many  points  of  resemblance  betwett 
the  break  in  the  two  mines  that  I  at  once  set  to  work  to  trace  out,  if  possible,  the  cot* 
nection  of  t.ho  fault  in  the  South  Star  with  that  in  the  Emma.  I  have  succeeded  thai 
fur  in  tracing  it  from  the  Flagstafi*,  on  the  west,  to  the  Vallejo,  and  from  the  ErnoA 
on  the  east  to  the  Caledonia,  through  the  North  Star,  Monitor,  and  Magnet  miiM^ 
It  is  also  said  to  exist  in  the  Caledonia,  though  I  have  not  seen  it  myself.  If  tkii 
should  prove  to  be  correct,  then  we  havu  a  disiiuet  chain  of  evidence  through  all  tki^ 
jniuea  situated  upon  the  Emma  vein  of  the  existence  of  this  remarkable  displacem 
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ght  in  the  FUgftaff,  being  » throw  of  leas  than  20  feet,  inoteaeing  in  tbe  8oQih  Star 
about  45  feet,  and  of  unknown  depth  in  all  the  mines  to  the  east  of  the  Vailejo.  It 
B  been  proved  in  the  South  Star,  and  the  ore  found  to  continue  uninterruptedly 
wnward,  thus  proving  that  the  rocks  have  in  fermer  times  contained  a  oontmuons 
in  of  or^  which  was  subsequently  broken  and  the  lower  portion  carried  downward, 
shown  in  the  geological  section.  That  the  entire  chain  of  mines  belong  to  tbe  vein 
ipears  to  me  very  probable,  as  in  all  cases,  even  in  tbe  western  end  of  the  Emma, 
ere  la  dear  evidence  of  a  difference  between  the  foot  and  hanging  walls,  forming 
bat  may  be  termed  a  strata- vein,  or  a  vein  lying  between  the  beds  of  limestone.  The 
loging-wall  is  undoubtedly  of  Devonian  age,  though  highly  metamorphosed  on  the 
stern  end ;  while  tbe  foot-wall  may  probably  be  termed  Silurian,  though  I  am 
chned  to  refer  it  also  to  the  Devonian  era. 

THEORETICAL  CONCI.U8ION8. 

We  have  shown  that  the  connection  of  the  line  of  fault  is  continued  throughout  the 
itire  length  of  the  vein,  as  far  as  known ;  that  tbe  fault  has  been  passed  in  the  South 
ttr  mine,  and,  so  far  as  developed,  the  ore  continues  downward ;  that  the  vein  is 
t>bably  a  contact  one  between  different  beds  of  limestone,  and  we  might  even  extend 
ese  points  of  resemblance  by  showing  a  similarity  in  the  ores  of  the  different  mines; 
It  the  evidence  given  may  be  supposed  to  convey  all  that  is  required  to  give  strong 
ounds  for  believing  that  the  Emma  mine  is  not  exhausted,  and  that  there  is  good 
ason  for  a  farther  extension  of  explorations  downward. 

American  Fork  district — Here  tbe  Miller,  Wyoming,  Pittsburgh,  and 
^ild  Datchman  have  been  worked  daring  the  year,  with,  however,  but 
different  success.  Late  in  the  year  a  new  discovery,  apparently  of 
^nsiderable  importance,  was  made.  This  is  the  Queen  of  the  West, 
cated  on  a  spur  of  Miller  Hill,  and  not  far  from  the  Miller  mine.  Mr. 
iUegeist,  the  superintendent  of  the  Sultana  Bmelting-Works,  reports 
me  that  in  the  first  few  days  after  the  discovery  4  iket  of  solid  and 
^mparatively  high-grade  galena  were  exposed  for  a  length  of  40  iiBet 
ong  the  surface.  The  mine  was  bought  shortly  after  the  discovery  by 
lit  Lake  parties.  The  Miller  was  explored  daring  the  whole  year  wim 
nball  force  of  miners,  and  ore  was  principally  taken  firom  the  new 
jQlnel  near  the  crest  of  the  hill,  which  was  mentioned  in  my  last  report 
le  Wyoming  is  now  also  owned  by  the  Miller  company,  and  is,  in  fact, 
ocrtly  on  the  original  location  of  the  Miller  mine.  It  has  also  fomished 
ue  ore.  The  Pittsburgh  was  in  litigation  at  the  end  of  the  year. 
One  of  the  ore  of  this  mine,  which  is  of  low  grade,  and  present  in  large 
ouitities,  has,  to  my  knowledge,  been  redu^.  The  Wild  Datchman 
^  ftumished  several  small  lots  of  rich  ore  to  the  Sultana  Smelting- 
orkB. 

The  Miller  Ck>mpany's  Sultana  Smelting- Works  have  made  only  one 
ti  during  the  year,  which  lasted  firom  July  8  to  September  10.  Mr. 
'•  BLillegeist,  the  superintendent  of  the  works,  has  kindly  furnished 
^  Hie  following  report : 

Material  smelted:  Ore,  sluiced  matte  and  slag  from  damp,&c.,  1,697,902 
nndSj  containing, lead,  546,925  pounds;  silver,  22,301  ounces. 


Product  of— 


ly  431,652  poonds,  containing 

4tet77,175  pounds,  containing 

naeeietidues,  &c.,  43,200  pounds,  containing 
MfaMtf  8,170  poondB,  containing 


Lead. 


Pounds, 

431,658 

12,446 

16,160 

3,200 

463,458 


Xhe  lo88  was  therefore  11.5  per  cent,  of  the  silver  and  15  per  cent,  of 
Id. 
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The  total  dast  collected  was  83,300  ponnds,  which,  with  the  except 
of  the  small  qaantity  above  given,  was  all  thrown  back  at  once  into  t 
fnrnaces.  The  qaantities  and  cost  of  materials  consnmed,  and  the  expeo 
for  labor,  &c.,  were  as  follows : 

161  cords  wood $643  8 

66, 071  bushels  charcoal 7, 289  2 

Coke (!) 

1, 734  pieces  fire-brick 173  * 

26  tons  clay 78  0 

Pay-roll,  inclading  superintendent's  salary 6, 418  5 

14, 603  a 

The  work-lead  produced  was  sold  in  Salt  Lake  City  for  $39,112.38. 

Bingham  CatUm^  or  West  Mountain  district,  has  furnished  most  of  tlK 
lead-ore  smelted  in  the  vicinity  of  Salt  LaKC.  In  this  respect  the  di» 
trict  is  fast  becoming  the  most  important  in  the  Territory.  It  is  tnik 
the  lead-ores  of  Bingham  Gafion  are,  with  the  exception  of  those  tm 
one  or  two  mines  only,  very  poor  in  silver,  bnt  their  average  conteoti 
of  lead  are  high,  and  they  carry  frequently  considerable  quantities  4 
iron  in  some  form.  Since  some  of  the  mines,  notably  the  Winnaora^ 
Neptune,  Kempton,  Spanish,  and  Utah,  have  passed  through  theoxidifll 
ores  and  entered  sulphnrets.  The  prevalence  of  iron  as  sulphuret  in  ' 
ore  has  becomeso  pronounced  as  to  render  large  quantities  of  the  ores 
these  mines  worthless  as  lead-ores.  As  the  pyritous  ore,  however,! 
nearly  all  cases  contains  enough  silver  to  pay  for  mining,  transportatktj 
furnaces,  andheap-roasting,it  willalwaysbe  valuableasafluxforthei 
furnace  process,  especially  as  it  occurs  in  great  part  mixed  with 
gangue  and  in  large  bodies.  At  the  same  time,  very  large  and 
bodies  of  galena  have  been  found  in  the  same  mines.  In  some  of 
this  galena  is  considerably  mixed  with  zinc-blende,  and  in  that 
dressing-works  will,  of  course,  have  to  be  called  into  requisition 
remove  the  objectionable  mineraL  On  the  whole,  it  may  be  said  tbati 
least  one-half  of  the  ore  in  the  Bingham  Canon  mines  ought  to 
dressed  before  smelting,  and  a  commencement  in  that  direction ' 
already  been  made.  Besides  the  large  dressing-works  of  the  Utah  ~ 
pany,  (English,)  two  very  small  (and  imperfect)  ones  have  been  bniltl 
experimental  purposes  in  the  vicinity  of  the  Spanish  mine.  The  01 
works  were  running  for  a  while  in  the  summer  on  ore  from  the  mil 
the  same  company,  and  did  good  work.  But  this  ore  changed 
suddenly  in  the  stopes  to  almost  solid  zinc-blende,  containing  very 
galena,  and  this  so  intimately  mixed  with  the  blende,  that  it  wm 
longer  profitable  to  treat  it,  especially  as  the  silver  contents  of  thisf 
were  no  higher  than  of  the  ore  formerly  treated.  Later,  after  the  Ut 
Company  bad  stopped  operations  in  its  own  mines,  the  dressing-^ 
did  custom- work  for  a  short  time. 

None  of  the  dressing- works  in  the  district  have  been  running  re| 
during  the  year,  but  sufficient  has  been  done  to  show  to  those  int4 
the  desirability  of  a  general  use  of  dressing-machinery  in  the  cani[ 

No  new  mines  of  great  importance  have  been  developed  in  tliei 
trict  during  the  year,  but  in  some  of  the  older  ones  quite  imporl 
coveries  have  been  made  by  explorations  in  depth.    As  most  of! 
Bingham  Cafion  mines  have  been  described  in  former  reports,  I  shall  ^ 
only  speak  of  those  which,  either  by  their  large  yield  or  by  ext 
nary  discoveries,  have  maintained  or  acquired  prominence. 

The  Winnamuck  mine,  which,  on  account  of  the  abundance  and 
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ness  of  its  ores,  baa  been  for  several  years  the  most  noted  in  tbe  district, 
had  at  the  end  of  the  year  no  considerable  amount  of  oxidized  ores  in 
sight,  and  had  entered  salphurets  in  the  lower  levels.  This  change 
coming  npon  a  somewhat  improvident  management  rather  suddenly,  the 
company  fonnd  itself  in  a  position  where  new  devices  had  to  be  decide 
upon  to  render  its  business  profitable.  For  this  purpose,  Mr.  0.  A. 
Stetefeldt,  M.  E.,  of  San  Francisco,  was  employed,  who  made  a  report 
npon  the  condition  of  the  mine  and  the  situation  of  the  business.  Mr. 
Stetefeldt  has  kindly  furnished  me  his  report,  the  substance  of  whidi 
is  herewith  given. 

The  developments  on  the  Winnamuck  mine  are  confined  to  tbe  eastern 
slope  of  the  canon,  and  only  to  that  part  which  lies  above  the  water- 
IcTel,  as  was  easy  of  access  by  tunnels  driven  on  the  ledge,  the  lowest 
of  which  is  47  feet  above  the  creek  in  the  cafion.    In  this  tunnel,  about 
250  feet  from  its  mouth,  an  incline  has  been  sunk  on  the  foot- wall  of  the 
oie^imney  to  a  depth  of  1^  feet.  Here  water  was  struck,  which  made 
ikmher  sinking  inconvenient  and  impracticable,  as  all  the  hoisting  had 
to  be  done  by  hand,  and  a  large  amount  of  water  was  to  be  expected, 
With  increased  depth.    About  100  feet  below  the  lower  tunnel  drifts 
hme  been  started  from  the  incline  to  the  northwest  and  southeast  be- 
yond the  limits  of  the  ore-body.    This  is  the  whole  extent  of  explora- 
tioDs  in  depth,  and  must  be  the  guide  in  forming  a  judgment  as  to  future 
frsoqpects.   At  present  only  one  ore-chimney  is  positively  known.   It  was 
feCruek  in  the  lower  tunnel,  about  210  feet  from  its  mouth,  and  extended 
Bipward  about  500  feet  to  the  surface.    Its  horizontal  course  is  northwest 
bo  soatJieast.    The  quartzite  foot- wall  dips  45^  northeast  above  the  lower 
httnnel,  but  below  this  point  the  dip  becomes  much  steeper.    The  ore- 
Sluumel  itself  has  an  inclination  of  60^  to  the  northwest.    The  greatest 
kactent  of  the  ore-chimney,  horizontally,  has  been  240  feet  in  one  of  the 
iyper  levels,  and  the  maximum  width  of  the  ore  was  20  feet.    In  the 
but  below  the  lower  tunnel  the  ore-body  measures,  horizontally,  about 
L70  fi^et,  with  a  maximum  width  of  6  to  10  feet. 

Southeast  of  the  ore-chimney  the  formation  has  been  greatly  dis- 
itixbed  by  a  series  of  faults,  running  nearly  north  and  south,  which  have 
brown  np  the  strata  lying  east  of  the  faults.  Consequently,  in  follow- 
ing these  faults,  the  contact-line  between  quartzite  and  slate,  where 
Bone  ore  may  be  expected  to  be  found,  was  not  recovered.  In  order  to 
lo  this,  a  raise  should  be  made  from  the  lower  tunnel.  Mr.  Olayton, 
Irho  resides  in  Bait  Lake  City,  and  who  has  studied  this  £&ult  closely, 
Ivofesses  himself  willing,  at  any  time,  to  designate  the  proper  point 
hXKQ  which  explorations  for  this  purpose  should  be  started.  But  it  is 
igr  no  means  sure  that  any  ore  will  be  found  in  this  direction.    One  im- 

Exuit  fact  is,  however,  fully  established,  namely,  that  these  faults  do 
disturb  the  great  ore-chimney,  described  above,  in  the  least,  and 
;  there  is  no  reason  to  doubt  its  continuance  in  depth. 
Unfortunately,  the  mineralogical  character  of  the  ore  has  changed 
ly  in  the  Winnamuck  mine,  before  reaching  the  water-level.    In  the 
tunnels  the  ore  was  oxidized  or  so-called  carbonate-ore,  consist- 
;  mainly  of  carbonate  and  some  sulphate  of  lead,  with  silver  and  a  small 
it  of  gold — the  silver  being  present  as  chloride— mixed  with  25 
60  per  cent,  of  quartz  and  clay.    In  the  vicinity  of  tbe  lower  tunnel, 
rer,  the  carbonate-ore  gives  out  entirely,  and  in  this  tunnel,  and 
>w  it,  is  fonnd  a  mass  of  sulphurets,  composed  of  pyrites  of  iron, 
ma,  zinc-blende,  and  pyrites  of  copper,  which  occur  in  part  massive 
in  port  inclosed  in  a  very  hard  quartz.    All  these  sulphurets  carry 
rer  and  some  gold.    The  relative  proportion  of  these  sulphurets  below 
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the  lower  tannel  is  estimated  by  Mr.  Stetefeldt  to  be  aboat  as  follows: 
72  per  cent  pyrites  of  iron,  22  per  cent,  galena,  4}  per  cent,  zlno-blende, 
1^  per  cent,  pyrites  of  copper.  The  proportion  of  ^d  to  silver  is  abont 
1  onnce  gold  for  every  320  onnces  silver.  A  pecnliar  feature  is  the  dis- 
tribation  of  the  precions  metals  in  the  ore-chimney.  As  stated  above, 
all  of  the  snlphnrets  carry  silver,  bat  tbe  amount  of  silver  varies  between 
wide  limits  at  different  points  in  the  ore-body,  without  any  perceptible 
change  in  the  appearance  of  the  ore.  So  sudden  are  these  changes,  that 
if  ore  at  one  point  contains,  for  instance,  100  ounces  silver  per  ton,  it 
often  falls  to  10  ounces  at  a  distance  of  only  a  few  feet  from  the  first 
point.  Hence,  assorting  the  ore  according  to  its  physical  characteristics 
is  impracticable,  and  only  by  frequent  assays  can  the  richer  ore  be  dis- 
tinguished from  that  of  low-grade. 

As  a  natural  sequence  of  disintegration,  the  carbonate-ores  are  higher 
in  lead  and  silver  than  the  sulphuret-ores.    This  fact  does  not  appear 
very  plainly  from  the  average  assays  given  below,  but  it  must  be  borne 
in  mind  that,  for  certain  reasons,  only  high-grade  sulphuret-ore  was 
taken  out,  while  it  was  profitable  to  utilize  carbonate-ore  of  much  lower 
grade.    Below  the  lower  tunnel  the  value  of  the  sulphurets  was  found 
as  follows,  viz:  Average  sample  from  incline  contained  19.3  per  cent 
leBid  and  20.4  ounces  silver  per  ton ;  average  sample  from  drift  IW 
feet  below  lower  tunnel  contained  15  per  cent,  lead  and  21.8  ounces  sil- 
ver.   Sample  from  the  same  drift,  southeast  of  incline,  rich  in  galeoi, 
contained  38  per  cent,  lead  and  37.9  ounces  silver.    Sample  from  cross-ost 
southwest  of  incline,  mostly  pyrites  of  iron,  contained  4  per  cent,  lead 
and  58.3  ounces  silver.    These  latter  assays  indicate  the  existence  rf 
accumulations  of  high-grade  ore,  and  must  be  looked  upon  as  vei; 
favorable. 

Since  January  1, 1872,  there  were  extracted  from  the  mine— 

1872.  3, 900    tons  carbonate-ore,  with  34.98  per  cent,  lead,  51.46  onnces 

silver. 

1873.  4, 400J  tons  carbonate-ore,  with  24.70  per  cent,  lead,  65.54  cancel 

silver. 
488   tons  first-class  sulphuret,  with  14.42  per  cent,  lead,  4GJI 

onnces  silver. 
205    tons  second-class  sulphuret,  with  6.61  per  cent,  lead,  15.88 

ounces  silver. 
267    tons  quartz-ore,  with  29.82  onnces  silver. 
230   tons  assorted,  fi-om  old  dump,  20  per  cent,  lead,  38  ounces 

silver. 

1874.  2,540    tons  carbonate-ore,  23.60  per  cent,  lead,  54.41    ouucei 

silver, 
1,018    tons  sulphuret-ore,  12.30  per    cent,  lead,  55.97   ounces 
silver. 


Total,  13, 048  J  tons. 

Tbe  expense  of  extracting  the  ore,  exclusive  of  prospecting,  was,  in 
1872,  $5.92  per  ton ;  1873,  $6.52  per  ton ;  1874,  $8.88  per  ton.  Theccwl 
of  extraction  was  greater  in  1874,  because  much  of  the  carbonate  ofc 
was  mined  from  old  stopes,  which  caused  more  labor  and  uecessitatei 
retimbering. 

The  present  condition  of  the  mine  may  be  stated  in  a  few  words, 
carbonate-ore  above  the  lower  tunnel  has  been  nearly  exhausted.    Tbfll  i. 
were,  on  tbe  15th  of  January,  1875,  only  about  150  to  200  tons  of  tU 
ore  left  in  the  mine.    Tbe  sulphuret-ore  above  the  lower  tunnel  was  oolf 
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n  part  extracted,  and  what  remains  may  be  estimated  at  1,000  tons,  or 
lerhaps  more.  Bat  this  by  itself  is  not  available  with  the  present 
neans  of  redaction.  Between  the  lower  tonnel  and  the  lowest  drift,  Mr. 
3tetefeldt  estimates  an  amoant  of  salphuret-ore  of  from  4,000  to  5,000 
tons.  This  ore  is  also  at  present  not  available  either  for  extraction  or 
G»r  gmelting«  From  these  facts  it  becomes  evident  that  the  Winnamack 
niiie  most  tarn  a  new  page  in  its  history ;  it  mast  cease  for  the  present 
bo  be  prodnctive,  and  considerable  money  and  time  mast  be  exx>ended 
before  returns  can  again  be  expected. 

The  change  in  charact-er  of  the  ore  necessitates  also  a  great  change  in 
the  method  of  redaction  hitherto  employed.  It  is,  therefore,  to  no  par- 
pose  to  describe  and  criticise  at  length  the  past  smelting  operations. 
The  carbonate-ores,  althoagh  refractory  on  acconnt  of  a  large  percentage 
oi  qnartz,  offered  no  especial  difficnlties  in  smelting  if  mixed  with  the 
pioper  flaxes.  It  was  also  i)rofi table  to  smelt  a  certain  amoant  of  sol- 
j^nret-ore,  after  previoas  roasting  in  heaps,  or  a  partial  roasting  in 
the  reverberatory  farnace,  together  with  carbonate-ore,  as  thereby  a 
saving  in  iron-ore  coald  be  effected.  Bat  when  we  have  to  treat  the 
snlpharetore  alone,  we  find  heap  roasting  altogether  insafficient,  and  a 
complete  roasting  in  the  reverberatory  farnace  too  expensive,  apd| 
liesides,  the  percentage  of  lead  in  the  salphuret-ore  is  too  lowfpr  smdit- 

ing. 
The  cost  of  smelting  in  1873  was  $27.48  per  ton.    Daring  1874  the 

Krly  statement  does  not  clearly  show  the  real  cost  of  smelting,  as 
vy  expenses  for  permanent  improvements  have  been  pat  to  the  ao- 
eonnt  of  the  smelter,  which  should  have  been  specified  separ^^tely. 

The  losses  of  metal  in  smelting  have  been  enormous.  The  aoooqnts  of 
1873  show  a  loss  of  nearly  20  per  cent,  in  silver  and  over  25  per  oeot.  in 
lead.  During  1874  sufficient  data  could  not  be  found  in  the  company's 
irorks  to  calculate  the  loss,  but  as  much  sulphuret-ore  has  been  worked^ 
tte  losses  may  be  still  greater.  These  losses  are  caused,  first,  by 
dost  escaping  from  the  blast-furnaces,  in  consequence  of  insufficient  dost- 
^mber  capacity ;  second,  by  slags  high  in  silver  and  lead ;  third,  by 
ftmation  of  a  large  amount  of  matte,  in  consequence  of  imperfect  roast- 
ing of  salphuret-ore ;  fourth,  by  the  fbrmation  of  incrustations  in  the 
farnace  caused  by  volatilization  of  sine. 

Yearly  statements  of  1873  and  1874. 

The  following  summary  of  the  yearly  statements  shews  the  operations 
rf  the  company  as  given : 
In  1873  were  smelted — 

5, 119.56  tons  Winnamuck  ore. 
153.16  tons  ore  bought. 
683.64  tons  ore  from  Spanish  and  Dixon  mines. 

5, 956.36  tons. 

Cost  of  production : 

Aweyiog $1,536  64 

Bullion-shipment 4,608  88 

Repairs 1,517  71 

Smelfuig 150, 754  34 

Mine 70,011  56 

fieoeral  expenses 21, 490  15 

Wwy-aocount 4,000  00 


344    MINES  AND   MINING   WEST   OF   THE   ROCKY   MOUNTAIN 

Loss  of  material  in  smelting $12 

Unspecified  items 


26$ 
Profit 16S 


Production 43€ 

In  1874  were  smelted—' 

2y  098.158  tons  boaght  ore. 

752.162  tons  Wahsatch  ore. 
2y  978.814  tons  Wiunamuck  ore. 

5, 829.134  tons. 
Besides  about  400  tons  of  roasted  matte. 

Cost  of  production : 

Bullion-shipment $2 

Traveling 

Salary S 

Assaying 

Oeneral  expenses £ 

Smelting 2 13 

Interest 2 

Wahsatch  mine ;,  7 

Legal  expenses 

Loss  of  material  in  mine 31 

Loss  in  smelting 1.3 

Profit 3 


Production 290 

This  statement  is  not  very  satisfactory,  and  a  great  many  e 
have  been  charged  to  the  smelting  'which  should  be  specitied 
instance,  repairs  and  permanent  improvements. 

As  far  as  can  be  learned,  there  were  expended  in  1874 — 

For  water-pipes. $1 

Keverberatory  furnaces 7 

Building 1 

Boastiug-stalls 

Dust-chamber 1 

New  engine,  blower,  including  building,  &o 12 


23 

Besides  the  ore  in  the  mine,  there  were  on  hand  the  15th  of  J 
1875,  (estimated:) 

Per  cent.  lead.     Ouu< 

300  tons  Winnamuck  carbonates,  with 15 

100  tons  Spanish  ore . .   28 

250  tons  roasted  sulphurets 16 

100  tons  matte 10 

50  tons  sulphuret  ore 

40  tons  Titus  ore 34 
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Vir.  Stetefeldt,  in  the  report  before  me,  states  his  views  as  to  the  best 
tbod  of  working  the  Winnamack  ores  in  the  fatare.  He  recommends 
ressing  of  the  ore,  thereby  separating  galetia,  blende,  and  iron-pyrites, 
e  galena  and  blende  are  then,  according  to  his  plan,  to  be  sold  to  other 
rks^  (as  the  quantities  would  be  too  small  to  supply  the  Winnamuck 
elting- Works,)  and  the  argentiferous  and  auriferous  pyrites  of  iron 
to  be  subjected  to  achloridizing  roasting  in  a  Stetefeldt  furnace,  and 
lev  amalgamated  or  subjected  to  leaching  with  hyposulphite  of  soda, 
^fter  Mr.  Btetefeldt's  visit  to  the  works,  smelting  operations  were 
pped,  the  ore  on  hand  was  sold,  and  only  mining  operations  were^ 
t  tinned,  10  to  15  tons  of  ore  being  raised  per  day  and  sold  to  other 
rks.  Mr.  Stetefeldt's  plan  of  beneficiating  the  ores  in  the  future  is 
d  under  consideration  by  the  directors  of  the  company, 
^ext  in  importance  to  the  Winnamuck  mine  are  the  Neptuneand  Kemp* 
•  They  lie  on  the  south  side  of  Jordan  Hill,  at  the  head  of  the  main 
Ion.  The  geological  structure  of  this  part  of  Jordan  Hill  is  shown  in 
I  annexed  rough  sketch,  for  which  I  am  indebted  to  Dr.  W.  Brede- 
^er,  the  superintendent  of  the  mine. 

Dhe  Neptune  runs  northeast  and  southwest,  and  dips  about  S90  to 
I  northwest.  It  is,  however,  crossed  by  a  foult,  the  general  line  of 
ich  is  nearly  north  and  south.  By  this  fault  the  vein  has  been  dis- 
ated  considerably,  the  northeastern  iK>rtion  lying  about  120  to  160 
t  farther  to  the  north  than  the  southwestern  part.  The  exact  dis- 
ice  is  not  known,  the  fault  not  appearing  on  the  surface,  and  comma- 
ation  with  the  northeastern  portion  in  depth  having  only  been  made 
"ongh  the  Kempton.  The  foot-wall  of  the  Neptune  is  dolomitic  lime- 
ne,  the  hanging-wall  a  slaty  quartzite,  which  farther  to  the  north- 
8t  becomes  very  solid.  The  vein  dips  and  strikes  with  these  strata 
the  main,  but  frequently  bulges  out  into  either.  Large  dikes  of  por- 
yry,which  are  seen  in  various  localities  in  this  part  of  the  West  Mouot- 
L  district,  as  well  as  the  syenitio  porphyry  cutting  off  the  sedimen- 
7  strata  to  the  northwest,  are  apparently  connected  with  the  upheaval 
these  strata,  and  the  faults  occurring  in  them. 
Phe  work  on  the  Neptune  has  been  mostly  done  for  purposes  of  ex- 
oration  and  development.  It  consists  of  live  inclines,  sunk  at  short 
itances  from  each  other  on  the  dip  of  the  vein  to  depths  varying  from 
)  to  120  feet.  From  these  inclines  numerous  drifts  have  been  run, 
gregating  more  than  1,000  feet  in  length.  An  amazing  quantity  of 
3  has  been  developed  by  this  work,  the  vein  showing  a  width  of  from 
o  40  feet,  in  which  the  solid  ore  is  often  firom  3  to  20  feet  thick.  In  the 
per  levels  the  ore  is  carbonatiC  and  sulphate  of  lead,  but  below  the 
soDd  level  it  consists  of  galena,  iron-pyrites,  and  copper-pyrites,  mostly 
Qtaining  little  gangue.  So  far  not  much  zinc-blende  is  visible.  Al- 
oagh  no  stoping  of  any  moment  was  being  done  at  the  time  of  Mr. 
lm^%  visit  to  the  mine,  it  produced,  together  with  the  Kempton,  40 
us  of  first-class  and  20  tons  of  second-class  ore  per  day.  The  first-class 
e  from  the  Neptune  assays,  according  to  Dr.  Bredemeyer,  from  53  to  05 
f  cent,  of  le.id  and  27  to  31  ounces  of  silver  and  0.15  to  0.30  ounce 

f)ld  per  ton,  and  the  second  class  from  30  to  35  per  cenL  of  lead 
12  to  14  ounces  of  silver.  In  all  this  ore,  but  especially  in  the  sec- 
d  class,  is  a  large  amount  of  iron-pyrites,  sufficient,  in  all  cases  to  per- 
t  of  roasting  it  in  open  heaps. 

Ehe  Kempton,  which,  like  the  Neptune,  is  owned  by  the  Schoenberg 
others,  of  New  York,  lies  wholly  in  the  magnesian  limestone  on  the 
ttsideof  the  fault  spoken  of  above.  It  runs  about  north  15^  east  and  dips 
>  to  the  northwest,  and  joins  the  northeast  portion  of  the  Neptune^  as 
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iHdicated  in  the  sketch.  It  has  been  explored  by  one  main  incline  2U' 
feet  deep,  from  which  drifts  600  feet  long  have  been  run  alou^  the  veiu. 
It  is  from  3  to  10  feet  wide,  the  largest  expansion  having  taken  place 
in  the  lowest  level,  where  10  feet  of  solid  galena  are  in  sight.  The  ore 
from  the  Kempton  is  also  separated  into  two  classes,  the  assay  of  the 
first  class  being  given  by  Dr.  Bredemeyer  as  53  to  74  per  cent,  of  lead 
and  35  ounces  of  silver  per  ton,  and  of  the  second  class  as  32  to  43  per 
cent,  of  lead  and  11  to  13  ounces  of  silver  per  ton. 

Dr.  Bredemeyer  calculates  that  in  the  fall  of  1874  about  40,000  tonsof  ore 
were  in  sight  in  these  two  mines,  and  although  Mr.  Eilers  professes  him- 
self not  prepared  to  indorse  these  figures  from  any  personal  ueasore- 
ment,  he  reports  the  quantities  of  ore  in  sight  as  extraordinaiily  large. 

A  tunnel  is  being  run  from  the  mountain-side  below  for  the  heptane. 
This  tunnel  starts  227  feet  vertically,  below  the  level  of  the  pretseut 
shaft-house,  and  will  bring  in  377  feet  of  ^'  backs"  on  the  veiu,  meas- 
ured on  the  incline.  It  will  be  615  feet  long  to  t^e  foot- wall  of  the  veiu, 
and  through  it  all  the  ore  will  be  brought  out  after  it«  completion.  At 
present  the  ore  is  hoisted  from  the  l^eptune  through  the  main  incliiM 
by  means  of  a  15-horse-power  engine,  and  from  the  Kempton  by  means 
of  a  horse- whim.  The  timbering  in  both  mines  is  done  in  a  substautial, 
workmanlike  manner,  and  Dr.  Bredemeyer  is  bringing  them  both  np 
rapidly  to  the  standard  of  well-planned  and  regularly-conducted  mine& 

The  smelting-works  which  have  treated  most  of  the  ore  from  the 
Neptune  and  Kempton  are  the  Sheridan  Hill  Works,  located  on  the 
Jordan  Kiver,  at  the  crossing  ot  the  Bingham  Caiion  Railroad.  They  be- 
long in  part  to  the  parties  owning  the  mines,  and  have  treated,  besides 
the  Neptune  and  Kempton  ore,  other  ores,  richer  in  silver,  in  order  to 
increase  the  value  of  the  work-lead  or  ^' basebulliou ^  produced.  The 
works  contain  four  small  shaft-furnaces,  of  from  20  to  25  tons  capacity 
per  day,  with  water-jackets  and  splendid  machinery  for  crushing, 
pumping,  and  blowing.  But  the  tuyeres  are  cast  in  the  same  piece 
with  the  jackets,  and  frequent  trouble  is  the  result.  The  crucibles  are 
too  shallow  for  the  use  of  the  automatic  tap,  and  the  latter  is,  tlierefore, 
also  a  source  of  annoyance.  These  works  have,  like  the  Wiunamnckf 
begun  to  treat  the  resulting  matte,  but  have  no  dust-chatnbers,  though 
the  location  of  the  furnaces  presents  excellent  facilities  for  their  con- 
struction. The  following  statement  of  monthly  production  throughout 
the  year  has  been  kindly  furnished  by  the  mauiiger,  Mr.  E.  Schoenberg: 


Statement  of  *^ basc-buUi/in^^  production  of  the  Sheridan  Hill  Mining  and  Snulting  Cowpcnjf 
for  the  year  ending  December  31,  1^4,  (values  at  iSalr  Lake  City  priits.) 


MoutltH. 


lr^4 

Janaary  

Jf'obrua'ry 

March  .1 

April 

Uuy 

Jane 

July 

August 

Sopterobcr 

October 

"Kovoraber 

December 

Total 


si 

^  5 


P(yuniiJf. 
•253,  CM 
124,  ?r)ti 
120, 353 
i»4. 2h2 
342, 23r< 
456.et*7 
556. 275 

7or.,  u.'i 

GG7, 1-J5 
5(15, 40G 
2t54,  433 
341,735 


Value,  (currencj'.) 


Gold. 


1557 

tJ71» 

44!) 

704 

1,317 

1.407 

1,468 

1,^(54 

2,101 

3.109 

1.250 

1,541 


30 
32 
16 
26 
GO 
20 
54 
12 
4'J 
72 
bO 
2:< 


Silver. 


-  s      ' 


Lead. 


$23, 678  29 

^10,  100 

.-.,  ('02  56 

4, 9iiy 

5,  29^?  eC 

4.  t?M 

16.  (h«7  m 

e'.H;^ 

15,410  10 

i:\,  <)50 

27,365  14 

1H.219 

37, 632  CO  . 

22. 179 

49.  679  42  ' 

2^,  143 

54.  120  51 

26,  5^1 

3  ?.  KJ 1  l.l» 

22,  :aa) 

>'.217  24 

10.  .V)9 

20. 1»23  04 

13.  (-25 

00 

*■   * 

III 
00 
64 
32 

4«i 
(HI 

00 

«»J 

43 

^0 


> 


934.335  59 
10.G5ie4 
10. 5«  « 
2.\  7!»0  W 
30. 364  « 
46, 991  N 
61,279  M 
79.  CtT  TA 

59.531  :: 

•..9.  0J7  47 


4,623,034  1     16.  CIO  74  ;  297,  2J-5  cl      IcI.  ;?:ii;i        -1.^2=7  ft? 
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In  tiie  same  vicinity  as  the  Neptnne  and  Kempton,  bat  more  to  the 
west,  and  along  the  contact  of  the  sjenitic  porphyry  on  the  west  and 
magnesian  limestone  on  the  east,  occnrs  the  Ashland.  It  rnns  at  the 
lower  part  of  Jordan  Hill,  for  the  first  200  feet  north  36^  east,  and  for 
the  next  1,200  feet  north  28^  east  It  dips  fiom  70o  to  80^  to  the  north- 
west, and  is  generally  from  3  to  4  feet  wide ;  but  there  is  at  least  one 
ore-chamber  exposed  in  it,  at  the  crossing  of  the  Ashland  tnnuel  No.  1 
with  the  shaft,  where  the  vein  for  70  feet  in  length  is  from  30  to  40  feet 
wide.  The  best  ore  assays  here,  according  to  Dr.  Bredemeyer,  from  W 
to  60  per  cent  of  lead  and  36  oances  of  silver  per  ton.  The  minerals 
in  the  vein  are  carbonate  of  lead  and  galena,  with  ocherons  iron-ore  and 
iron-pyrites.  The  ore  is  divided  into  three  classes :  No  1  assaying  from 
40  to  00  per  cent,  of  lead  and  18  to  36  oances  silver,  and  np  to  $5  in  gold 
per  ton ;  No  2  assaying  from  30  to  50  per  cent,  of  l^ul,  10  to  21  oances 
of  silver  per  ton,  and  containing  5  to  12  per  cent,  of  iron-pyrites  ;  No. 
3  assaying  from  30  to  40  per  cent,  of  lead,  from  12  to  18  oances  of  sil- 
ver per  ton,  and  containing  no  pyrites.  The  vein  has  been  exploited  by 
a  main  incline  sank  to  a  depth  of  200  feet  vertically  below  the  surface. 
Fifty-two  feet  vertically  below  the  month  of  this  incline,  and  85  feet  dis- 
tant on  a  horizontal  line,  the  discovery-tnnnel  has  been  ran  in  on  the 
vein  161  feet,  crossing  the  incline.  "^Thirty-fbur  feet  vertically  below 
this  tunnel  No.  3  has  been  run  in  140  feet.  It  is  connected  with  the 
tunnel  above  by  two  winzes.  Forty-three  feet  vertically  below  tunnel 
No.  3  No.  1  is  driven  in  over  420  feet,  also  crossing  the  main  incline. 
It  is  connected  with  the  discovery-tunnel  by  the  disooverv-shaft.  On 
the  Ashland  No.  2  tunnel  No.  2  is  driven  in  120  feet,  and  about  300  feet 
ef  drifting  has  been  done  besides.  Dr.  Bredemeyer  reported  this  prop- 
erty in  condition  to  furnish  20  tons  per  day  in  the' fall.  At  the  entrance 
of  the  discovery-tunnel  the  Ashland  crosses  the  Neptune  at  an  angle  of 
40^,  the  Neptune  being  cut  off  by  it  toward  the  southwest.  A  por- 
phyry-dike, running  from  southwest  to  northeast,  crosses  the  Ashland 
Umnel  No.  1  at  a  distance  of  about  100  feet  south  of  the  main  shafl. 
The  same  dike  crosses  the  discovery-tunnel  about  120  feet  from  its 
month ;  then  it  runs  across  the  main  Ashland  shaft,  and  is  seen  in  all  the 
levels  of  the  Neptune.  In  the  Ashland  tunnel  No.  1,  after  crossing  this 
dike,  a  large  ore-chamber  was  found  immediately  on  its  upper  side. 

From  the  foregoing  it  will  be  seen  that  this  part  of  Bingham  GafLon  is 
geologically  most  interesting,  and  future  developments  will  no  doubt 
bring  out  additional  important  features. 

The  Galena  and  Jordan,  which  were  fully  described  in  my  last  report, 
have  continued  to  furnish  throughout  the  year  large  amounts  of  ore. 
high  in  lead  and  low  in  silver.  The  sulphurets  have  also  been  reached 
in  these  mines. 

The  Galena  Works,  which  treat  the  ore  from  these  mines,  have  run 
with  very  few  interruptions  throughout  the  year,  and  have  furnished 
more  lead  than  any  other  works  in  the  Territory.  The  precise  amount 
has,  however,  not  been  reported  to  me.  Financially,  the  works  have  not 
been  successful,  and  are  not  likely  to  be  so  as  long  as  the  dust  is  per- 
mitted to  fly  from  the  chimney  in  thick  clouds  and  the  matte  remains 
without  proper  treatment.  Besides,  the  construction  of  the  furnaces  is 
sasoeptible  of  much  improvement,  and  the  frequent  long  stoppages, 
generally  recurring  once  or  twice  a  day,  for  purposes  of  cleaning  out 
accretions  formed  jast  below  and  above  the  tuyeres,  ought  to  be  avoided 
bj  the  better  composition  of  charges  and  a  more  careful  appliance  of 
blast 

The  Spanish  mine  has  also  been  worked  during  most  of  the  yeor^ 
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and  has  reached  sulphurets  in  depth.    Mach  ore  has  been  shipped  from 
this  mine,  and  very  large  quantities  are  reported  in  Bight. 

Besides  the  above,  a  very  large  number  of  mines  have  been  worked  in 
the  caiion,  most  of  which  have  been  described  in  former  reports.     With 
very  few  exceptions,  the  ores  from  all  these  are  tolerably  rich  in  lead, 
bnt  carry  only  small  quantities  of  silver.    Since  in  so  many  mines  a 
mixture  of  sulphuret  of  lead,  iron,  zinc,  and  copper  has  been  reached, 
dressing  becomes  of  the  utmost  importance,  and  the  steps  so  far  taken 
in  this  direction  by  a  few  will  no  doubt  lead  in  the  immediate  future  to 
a  general  introduction  of  this  branch  of  metallurgy.    The  only  draw- 
back to  the  introduction  of  dressing-works  in  the  district  is  the  scarcity 
of  water,  the  water-courses  in  the  upper  portion  of  the  caiion  being 
sufficient  for  the  supply  of  small  works  only,  while  the  ore-supply  woald 
require  several  very  large  establishments.    These  will  eventually,  no 
doubt,  be  located  on  the  Jordan  Biver,  in  the  Salt  Lake  Valley,  the 
Bingham  Caiion  Narrow-Gauge  Bailroad  furnishing  cheap  transporta- 
tion. 

Some  placer-mining  for  gold  has  been  done,  as  in  former  yeam, 
in  various  parts  of  the  district,  but  the  result  was  only  the  small  amoont 
of  gold  mentioned  in  another  part  of  this  report. 

Ophir  district — ^Here  cbnsiderable  activity  has  prevailed  during  most 
of  the  year.    This  district  embraces  Dry  Canon  and  East  Cafion.    In 
the  former,  the  mines  furnishing  the  greatest  quantity  of  ore  have  beea 
the  Hidden  Treasure,  Chicago,  Flavilla,  and  Queen  of  the  Hills.    The 
Mono,  which  furnished  considerable  quantities  of  extraordinarily  high- 
grade  ores  during  the  previous  year,  was,  in  1874,  sold  to  a  compaoy* 
Shortly  after  the  event  the  mine  began  furnishing  ores  of  very  mocb 
lower  grade  only,  and  even  these  were  reported  scarce  in  the  last  qlla^ 
ter  of  the  year.    At  the  end  of  the  year  the  mine  was  shut  down  and 
in  litigation. 

The  Hidden  Treasure  is  located  at  the  head  of  the  caiiou,  as  described 
in  former  reports.  The  road  from  the  mouth  of  the  caiion  up  to  the 
mine  is  very  steep  and  ragged,  especially  the  part  below  Jacob  Citji 
which  in  many  places  follows  the  dry  bed  of  the  creek,  passing  several 
narrow  and  steep  gates  in  the  limestone  layers,  where  in  tbe  wet  seasos 
the  stream  forms  cascades.  Ore-transportation  in  the  ordinary  way  if 
therefore  difficult,  and  the  owners  of  the  Chicago  mine,  located  imme- 
diately below  the  Hidden  Treasure,  did,  therefore,  a  wise  thing  in  erect- 
iug  their  wire  tram- way  for  that  purpose. 

The  Hidden  Treasure  is  called  a  contact- vein,  between  shale  on  the 
banging  and  limestone  on  tbe  foot  wall.  Properly  it  is  no  vein  at  alii 
but  an  irregular  deposit  between  the  strata  of  tbe  two  rocks  mentioned. 
It  does  not  even  always  follow  the  contact  between  two  specific  strata, 
but  leaves  the  line,  which  it  may  have  occupied  for  some  distance,  qnite 
suddenly,  taking  a  course  at  right  angles  to  the  main  one  in  some  rent 
of  the  foot-wall,  which  it  follows  then  to  the  next  lino  of  bedding  belo^« 
to  resume  here  a  course  parallel  to  tbe  former  one.  Besides  this,  it  i* 
by  no  means  continuous,  tbe  ferruginous  vein-matter  disappearing  som^ 
times  altogether.  In  other  places  it  opens  up  into  considerable  cham- 
bers, which  may  or  may  not  be  in  tbe  general  line  of  stratilicatioa* 
Tbey  are  caverns  formed  by  tbe  dissolution  of  the  lime,  which  hav6 
been  afterward  filled  with  tbe  mineral,  and  not  fissures  formed  by  vol' 
canic  agency  and  afterward  filled. 

During  tbe  year  tbe  tunnel  driven  in  across  tbe  limestone  for  420  feet 
lias  been  connected  with  tbe  irregular  works  above,  and  tbe  extraction 
of  ore  is  thereby  very  much  facilitated.    Mr.  George  P.  Lockwood,  who 
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as  saperinteBdent  of  the  compaDy's  Bmelting-works  daring  the  latter 
irt  of  the  year,  sams  up  the  work  done  in  the  mine  daring  1874  as 
Hows : 

An  average  of  40  men  have  been  employed  during  the  most  of  the 
me.  In  the  principal  incline,  the  Summit,  a  depth  of  over  500  feet 
eu9  been  reached,  effecting  connection  with  the  tunnel.  About  200  feet 
I  this  sinking  was  done  during  1874.  The  Lawrence  shaft  has  reached 
depth  of  over  300  feet,  250  feet  of  which  was  done  in  the  past  year. 
D  the  Magazine  140  feet  have  been  added,  making  it  now  180  feet  deep, 
n  addition,  drifts  have  been  run  connecting  all  the  shafts,  and  opening 
ibove  600  feet  of  ground  along  the  vein  east  and  west.  A  tunnel  was 
hq  in  from  the  western  face  of  the  hill  420  feet,  which  enters  the  ore- 
shaDnel  through  the  hanging-wall.  From  the  point  of  intersection 
irifts  have  been  run  east  and  west  on  the  course  of  the  deposit,  the 
weBt  one  intersecting  the  Summit  shaft  at  the  bottom,  affording  venti- 
lation and  cheapening  the  mining.  For  some  months  previous  to  the 
oonnection  with  the  tunnel  work  was  suspended  in  the  bottom  of  the 
mine  on  account  of  foal  air  and  the  expense  of  raising  the  ore.  The 
dip  of  the  vein  was  so  variable,  that  three  whims  were  necessary  for 
boistlDg  to  the  surface.  This  limited  the  ore-supply,  which  can  be 
nadily  quadrupled  in  the  coming  year.  The  ores  are  carbonate,  sul- 
^te,  and  sulphuretof  lead,  and  the  various  oxidized  oresof  copper,  such 
IB  malachite,  azurite,  and  red  oxide.  Copper  and  iron  sulphuret^  occur 
ipariDgly.  The  gangue  is  hydrated  oxide  of  iron  and  calcspar,  both 
cttrying  a  little  sUver,  and  forming,  often  in  small  threads,  the  only  con- 
neetaon  between  the  ore-bodies. 

The  Waterman  Smelting- Works,  which  belong  to  the  same  parties  as 
tlie  mine,  and  treat  it«  ores,  are  located  nine  miles  distant,  at  the  nortb- 
tm  end  of  Eush  or  Stockton  Lake.  They  contain  one  shaft-furnace, 
connected  with  a  very  efiBcient  condensation-chamber,  described  in  the 
metallurgical  portion  of  this  report.  The  furnace  is  around  one,  having 
Ktbe  tuyeres  a  diameter  of  3  feet  4  inches.  Height  from  bottom  of 
dearth  to  slag-spout,  22  inches ;  to  center  of  tuyeres,  33  inches ;  fh)m 
tuyeres  to  charge-door,  11  feet.  There  are  4  water  tuyeres,  with  3-inch 
Kttsles.  A  Baker  rotary-blower,  running  at  96  to  102  revolutions  per 
minate,  supplies  the  blast,  at  a  pressure  of  f  to^  inch  mercury.  Dar- 
ing the  year  the  furnace  was  in  blast  170  days.    There  were  consumed — 

^den Treasare ore.  3, 239/(j\^  tons,  auaying  26    ounces  silver  and  38     per  ot.  lead. 

phased  ore 100  tons,  assaying  25    ounces  silver  and  15    per  ot.  lead. 

uBit  from  chamber  .      296i)f 2  tons,  assayiiig  28    oances  silver  and  25     per  ot.  lead. 

Total  ore 3, 635^(  tons,  averaging  26. 1  oances  sUver  and  36. 4  per  ct  lead. 

Fael :  Wood  for  engine,  425  cords,  at  $5 ;  charcoal,  98,811  bushels,  at 
U  to  22.5  cents,  (exclusive  of  waste,  which  was  not  less  than  10  per  cent.) 

33iere  were  produced :  Work-lead,  17,539  bars,  weighing  749^^^  tons, 
iBBaying  70  ounces  silver  i>er  ton ;  matte,  285  tons,  assaying  35  ounces 
Aver,  ^  per  cent,  lead,  and  15  to  35  per  cent,  copper ;  speiss,  about 
U  tons,  contents  not  given.  Keither  matte  nor  speiss  has  been 
forked.  Over  750,000  pounds  (nearly  11  per  cent.)  of  dust  and 
^Bies  have  been  gathered.  The  average  moisture  in  the  ore,  as  brought 
bUie  works,  was  over  20  per  cent,  in  the  winter  and  12  per  cent  in  the 
turner.  The  average  moisture  of  the  ore,  as  it  went  into  the  furnace 
^r  having  been  partially  dried,  was,  according  to  Mr.  liockwood, 
tboQt  15  per  cent.  The  freight  for  ore  from  the  mine  to  the  furnace  was 
iwk  $4.50  to  $8.  per  ton,  according  to  the  condition  of  the  roads;  that 
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for  the  work-lead  to  Salt  Lake  City  was  $7  per  ton.  The  latter  has  been 
much  reduced  since  the  Utah  Western  Narrow-Gauge  Railroad  has  been 
finished  to  a  point  half-way  to  the  works.  The  Chicago  mine  is  reported 
to  have  now  reached  a  depth  of  1,100  feet  It  has  produced  a  larg« 
amount  of  ore,  which  was  shipped  over  its  tram-way  down  the  ste^ 
part  of  the  caiion,  and  thence  by  teams  to  the  Chicago  Smelting- Woriu, 
on  Rush  Lake.  These  works  have  smelted,  besides  the  ore  from  the  Chi- 
cago mine,  an  equal  if  not  greater  amount  of  purchased  ore  from  all  parts 
of  the  Territory,  and  some  even  from  Montana.  As  the  location  of  the 
work  is  not  at  all  favorable  for  the  working  of  cnstom-oito,  except  those 
eoming  fiom  the  immediately-surrounding  districts,  it  is,  in  my  opinion, 
doubtful  whether  the  treatment  of  bought  ore  could  have  been  very 
profitable,  especially  as  ore-prices  were  high  in  Salt  Lake  during  nearly 
the  whole  year,  and  a  great  part  of  the  ore  had  to  be  brought  to  the 
works  from  the  city  by  teams.  The  ore  smelted  and  the  product  of  th« 
works  during  the  year  1874  was,  according  to  Mr.  £.  L  Dowlen,  the 
accounUiut  of  the  Chicago  Company,  as  follows :  Ore  smelted,  7,641 
tons ;  lead  produced,  188  car-loads,  (II  tons  each,)  worth  $405,190.75. 
Whether  this  value  includes  only  the  silver,  or  both  silver  and  lead,  is 
not  specified  in  Mr.  Dowlen's  report    1  suppose  the  latter. 

Only  about  450  tons  of  flnedust  have  been  saved  in  the  very  imper- 
fect condensing-ap[)aratus  at  the  works,  and  240  tons  of  copper-matte, 
<;arrying  GO  ounces  of  silver  per  ton,  have  been  produced  and  notyel 
reworked. 

The  Flavilla  and  Queen  of  the  Hills  have  been  consolidated  daring 
the  year.  This  property  is  now  opened  to  a  depth  of  500  feet,  and  has 
yielded  considerable  good  ore  daring  1874.  A  tram-way  was  built  late 
in  the  year  from  the  mines  down  to  Gisborn's  toll-road,  and  a  new  en- 
gine has  been  put  over  the  shaft  for  hoisting-purposes. 

Besides  the  above,  the  Sacramento,  the  Mount  Savage  Company-8 
mine,  the  Jefferson,  and  Brooklyn  have  yielded  fair  quantities  of  ore, 
and  a  large  number  of  mines  have  been  worked  more  or  less,  withont 
having  realized  as  yet  the  high  hopes  of  their  owners,  though  many  are 
in  a  fair  way  to  success. 

In  East  Caiion,  a  large  number  of  the  mines,  fully  described  in  my 
two  preceding  reports,  have  been  worked  during  the  greater  part  of  the 
year.  Prominent  in  the  production  of  ore  have  been  the  Zella,  Lion, 
Blue- Wing,  Tiger,  and  Sunnyaide,  all  of  which  furnish  milling-ores.  The 
Miner's  Delight,  which  carries  smelting-ores  of  low  grade,  has  also 
produced  considerable  ore,  bnt  of  a  character  which  renders  dressing 
before  smelting  a  necessity.  Captain  Longmaid,  formerly  of  the  UtaS 
Silver-Mining  Company's  Works  at  Bingham,  took  charge  "of  the  Miner's 
Delight  in  the  fall  of  1874,  and  it  was  reported  at  that  time  that  the 
erection  of  concentration-works  would  at  once  be  commenced.  But  this 
has  not  been  the  case,  and  the  execntion  of  the  plan  is  said  to  be  deferred 
till  spiing.  The  Pioneer  Mill  has  been  kept  running  nearly  thronghont 
the  year,  but  was  stopped  in  December,  on  account  of  the  scarcity  of 
water.  The  Baltic  Mill,  which  has  also  been  in  oi)eration  during  a  con- 
siderable part  of  the  year,  shared  the  same  fate. 

Columbia  district,  which  was  organized  in  the  latter  part  of  1871,  in 
the  mountains  south  of  liush  Lake,  has  attracted  some  attention  daring 
the  present  year,  especially  since  the  Ohio  Silver-Mining  and  Smelting 
Compan>^  has  bought  a  numlier  of  mines  here,  comprising  the  Chanti- 
cleer, Buckskin,  Idaho,  Washington,  ai:d  Chimney  Corner.  Other  mines 
of  some  note  are  the  Champion,  Montana,  Augusta,  Mammoth,  Western 
World.    Altogether,  over  300  locations  have  been  made.    The  country- 
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'  the  district  is  grauite  and  slate,  and  the  ores  are  low-grade  ar- 
rous  lead-ores,  which  can,  no  doabt,  be  profitably  reduced  as  soon 
Utah  Western  Eailroad,  now  in  conrse  of  construction,  reaches 
trict. 

on  mining-district  is  located  one  hundred  and  fifty  miles  sonth- 
f  Salt  Lake  City,  in  the  Goshoot  Mountains,  and  covers  an  area 
Ive  square  miles.  Nearly  600  locations  have  been  made  here, 
ountry-rock  is  granite,  quartzite,  and  limestone,  and  the  ores 
ng  in  these  rocks  are  principally  carbonatas  of  lead  and  galena, 
I  some  milling-ores  occur.     Wood  and  water  are  reported  abnn- 

inti<:  districtj  seventy  miles  south  of  Salt  Lake  City,  mining  has 
ien  prosecuted  with  the  energy  of  former  years,  principally,  it 
on  account  of  bad  management  of  the  more  impoitant  mining 
ties,  and  also  in  some  measure  by  reason  of  the  considerable  dis- 
\i  the  district  from  the  railroad.  For  a  brief  description  of  the 
:,  I  quote  from  a  late  publication  by  Mr.  J.  C.  Cameron,  a  mining- 
er,  of  Salt  Lake  City: 

m\ning-di9trict  is  sitnated  in  Juab  County,  Utah«  and  distant  from  Salt  Lake 
ut  seventy  miles,  in  a  southerly  direction.  It  is  approacbcMd  therefrom  by  the 
uthern  Railroad,  via  Provo,  thence  by  stage  or  other  conveyance, 
nining-district  is  located  in  and  eml>races  a  portion  of  the  Oqairrfa  range  of 
ns,  which  also  contains  on  the  north  the  Ophir,  Dry  Cofion,  Stocktoni  Tooele^ 
)t  Mountain  mining-districts. 

lost  productive  and  valuable  silver-bearing  mines  which  have  been  opened  and 
within  Tintic  district  are  the  Mammoth  Copperopolis,  Sanbeam,  Gold  Hill, 
jane,  Norwegian,  and  Eureka  Hill.  The  greatest  bulk  of  the  ores  eztraoted 
x>  what  are  known  as  the  free-milUng  class,  and  are  fonnd  in  veins  of  1  to  10 
ividth  and  over,  coursing  north  a  few  degrees  east,  dipping  nearly  vertioaJl;^, 
>wiug  the  stratification  of  the  belt  or  zone  in  whioii  they  ure  contained.  This 
»sed  chiefly  of  a  fine-grained  grayish  granite.  The  matrix  of  the  veins  oonsists 
f  a  granulated  quartz,  carrying  in  the  best  mines  $40  to  ${^  in  silver,  some 
1  occasionally  a  large  percentage  of  copper  carbonates,  snlphorets,  oxide  of 
c-blende,  bismuth,  with  comparatively  small  quantities  of  lead,  either  carbon- 
dena. 

ranite  of  this  district  forms  a  Junction,  and  is  capped  in  some  instances  npon 
rn  limit  by  a  belt  of  limestone,  of  the  Devonian  and  Carboniferous  periods, 
»ted  by  numerous  strata  of  quartzite,  (evidently  an  altered  sandstone.)  These 
not  conformably  follow  each  other,  and  ore  all  more  or  less  mef^unwphosed. 
»tone  belt  contains  the  Mammoth  Copperopolis,  Eureka  Hill,  Mineral  Hill,  and 

ammotb  Copperopolis,  owned  by  a  London  company  of  the  same  name,  is  a 
;e  vein  of  ore,  and  opened  by  tunnels,  under  the  superintendence  of  Thomas 

nreka  Hill  mines  were  purchased  by  Capt.  £.  B.  Ward,  of  Detroit,  Mich.,  and  are 
o  an  extent  of  2,000  linear  feet. 

ineral  Hill  mines  are  worked  by  shafts  and  tnnnels  to  an  extent  of  l,3001in6Bir 
are  being  prepared  for  extensive  operations  during  the  winter.  Hoisting-woito 
;  erected,  and  additional  improvements  valuable  to  the  mine  are  in  progress. 
)o^ned  by  Lectham  Brothers  Mining  and  Smelting  Company,  and  under  the 
nent  of  John  Leetham,  esq.,  a  member  of  the  firm. 

rismoii  Mammoth  is  evidently  a  northerly  extension  of  the  Mammoth  Cop- 
I ;  is  opened  by  shafts  and  tunnels,  exhibiting  at  one  place  a  vein  of  43  feet  m 
The  ore  extracted  is  rich  in  copper  carbonates,  gold  and  silver  ore,  selected 
IS  of  which  gave  $43,000  in  gola.  It  is  owned  by  Crismon  Brothers  et  oZ.,  who 
tely  leased  and  put  in  operation  the  Germania  Copper-Smelting  Company's 
for  the  reduction  of  these  ores. 

are  in  this  district  a  number  of  very  promising  mines,  which  will  undoubtedly 
Juablc  properties  to  their  owners.  The  facilities  possessed  by  Tintic  for  the 
on  of  the  crude  ores  into  commercial  values  consists  of  four  first-class  mills  and 
(tautial  blast-furnaces.  The  greater  proportion  of  the  ores  exposed  belongs  to 
iug  class,  and  the  large  quantities  attainable  at  a  very  moderate  expense  in 
0  mining  and  transportation  of  product  evince  conclusively  an  inefficient  mill- 
£ity.  Three  of  thn  furnaces  are  erected  for  the  reduction  of  copper-ores,  which 
idant,  and  will  form  a  valuable  auxiliary  to  the  interest  of  the  district. 
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The  Wyoming  Company  own  at  Hommansyille  a  lO-stamp  mill  with  Stotofeldt  tor- 
naoe  attached,  and  aro  working  ores  cbieiiy  from  their  own  mines,  and  amall  lot«  by 
purchase. 

The  Shoebridge  Company's  mill  is  sitnated  abont  six  miles  southwest  from  Biftnunid 
City,  (the  headquarters  of  the  southern  portion  of  the  district,)  and  consists  of  a  IG- 
Btamp  mill  and  Aiken  furnace.  It  is  working  ore  from  the  company's  own  mines,  as 
well  aspurchased  lots. 

The  Tintic  Mining  and  Milling  Company,  provincially  known  as  Miller's  mill,  are 
working  lO-stamps  by  the  wet  process,  and  use  ores  from  the  Mayflower,  Gold  Hill,  sod 
Tesora  mines. 

The  Copperopolis  mill  consists  of  ten  stamps,  erected  for  the  purpose  of  working  the 
ores  from  the  mine  of  the  same  name.  This  company  also  owns  two  copper-furnscea. 
Owing  to  some  difficulty  with  the  London  management,  no  mining  is  carried  on  at 
present.  This  company's  property  is  generally  considered  a  valuable  one,  and  it  is  eo^ 
rently  reported  that  operations  will  be  resumed  shortly. 

In  Camp  Floyd  districtj  fifty-five  miles  southwest  of  Salt  Lake  City,  on 
the  Boathem  slope  of  the  Oquirrh  Monntains,  mining  operations  have 
been  unimportant  throughout  the  year,  though  the  20-stamp  mill  of  the 
Gamp  Floyd  Silver-Mining  Company  of  London  has  been  running  for  ft 
short  time.  Only  the  smallest  part  of  the  ore  worked,  however,  came 
from  the  mines  of  the  immediate  vicinity. 

Nebo  district  is  eighty-five  miles  south  of  Salt  Lake  City,  and  within 
a  mile  and  a  half  of  the  proposed  extension  of  the  Utah  Southern  Bail- 
road.  It  is  about  nine  miles  long  and  five  miles  wide,  and  containfl 
principally  lead-ores  poor  in  silver.  The  distance  from  Tintic  is  between 
fifteen  and  twenty  miles,  two  valleys,  the  Ooshorn  and  Juab,  interven- 
ing between  the  two  districts.  The  mines  of  Nebo  are  found  in  a  com- 
pact gray  limestone,  the  strike  of  the  ore-deposits  following  the  stratifi- 
cation of  the  country-rock,  which  is  southwest  and  northeast  The  dip 
is  northeast,  the  angles  varying  from  20^  to  17^.  Most  of  the  mines  so 
far  opened  are  in  the  vicinity  of  Bear  Cation.  Few  of  them  have  been 
worked  to  any  extent,  the  most  promising  enterprise  in  the  district 
being  the  Mount  Nebo  tunnel,  by  which  it  is  intended  to  intersect  the 
Mouutain  Queen,  Olive  Branch,  and  Hagar  ore-deposits.  All  these  de- 
posits contain  near  their  outcrops  carbonates  of  lead  ranging  from  Ita 
6  feet  in  width,  and  assaying  high  in  lead  but  low  in  silver.  The  ad- 
vent of  a  railroad  in  this  vicinity  will  no  doubt  have  to  be  awaited  before 
mining  can  be  rendered  profitable. 

Star  district,  about  two  hundred  and  twenty  miles  a  little  west  of  south 
of  Salt  Lake  City,  contains  a  large  number  of  veins  carrying  smelting- 
ores,  which  are  richer  in  silver  than  most  of  the  Utah  lead-ores.  None 
of  the  mines  are  developed  to  any  great  depth.  Considerable  work  has 
been  done  on  those  belonging  to  Campbell  &  Co. — the  Harrisbargb, 
Knarah,  Little  Bilk,  Central,  and  Mountaineer.  Two  of  the  shafts  on 
these  mines  are  down  100  feet,  and  considerable  bodies  of  rich  galena 
have  been  found.  On  another  mine  of  the  same  company,  the  Big  Mor- 
mon, the  shaft  is  down  150  feet.  On  the  Burning  Moscow,  belonging  to 
O'Niel  &  Co.,  the  shaft  is  170  feet  deep,  and  contains  a  4foot  vein 
of  carbonate  of  lead.  The  Elephant  mine  has  been  sunk  upon  to  a  depth 
of  40  feet,  and  is  reported  to  show  a  12  foot  vein  of  $100  ore.  From 
the  Mammoth,  situated  in  Middle  Camp,  200  tons  of  high-grade  ore  are 
reported  to  have  been  shipped  in  December.  The  Sayage  contains,  at 
a  depth  of  170  feet,  a  4foot  vein  of  galena  and  carbonate,  and  more  ore 
is  reported  to  have  been  shipped  from  this  mine  than  from  any  other  in 
the  camp.  The  Baltimore  mine,  with  a  shaft  of  70  feet  in  depth,  has 
made  several  shipments,  reported  to  have  assayed  $180  per  ton.  There 
are  a  number  of  other  veins  which  have  shipped  ore  of  good  grade,  all 
of  which  has  been  smelted  at  the  shaft-furnace  located  at  Shauutie 
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iprings.    Very  little  oatside  capital  seemi  bo  &r  to  have  come  into  the 
istrict,  though  it  is  certainly  a  promising  one. 

In  Parley^s  Park  considerable  work  has  been  done  dnring  the  year. 
(The  McHenry  mine,  which  raised  such  an  excitement  in  Salt  Lake 
lome  years  ago,  has  been  opened  by  two  tnnnels-*an  upper  one.  which 
8  started  in  west  of  the  large  outcrop,  and  a  lower  one,  which  is  located 
immediately  under  the  bald  rock.  Ore  has  been  encountered  in  both* 
[q  the  latter  part  of  the  year  the  ore  was  quarried  from  the  surface, 
ouHiy  deep  holes  being  bored  at  a  time  and  exploded  together  by  means 
of  electricity.  A  large  quantity  of  ore  was  thus  taken  out,  which  was 
anorted,  so  as  to  make  three  classes,  said  to  assay  respectively  $400, 
lIOO,  and  $20  per  ton.  To  treat  this  ore  an  excellent  20-stamp  milL 
with  the  necessary  pans  and  settlers,  has  been  built,  which  was  expected 
to  commence  running  on  September  1.  But  for  some  reason  it  had  not 
done  any  work  at  the  end  of  the  year,  so  four  as  I  have  learned. 

On  the  Flagstaff,  high  up  on  the  divide,  there  is  an  incline  260  feet 
deep,  which  is  in  ore  all  the  way.  The  latter  is  on  an  average  4  feet 
tliick.  There  are  also  10  or  12  prospecting«shafts  along  the  vein,  and 
1,000  to  1,200  tons  of  ore,  reported  to  assay  from  $30  to  $60  per  ton, 
we  been  taken  out.  The  company  was  building  a  20-stamp  mill  during 
lihe  summer,  which  is  situated  in  Pike  City,  about  six  miles  from  Kim- 
3fdP8  Station,  and  near  the  McHenry  Mill.  The  distance  from  the  mine 
»the  mill  is  about  three  miles.  This  mill  has  been  running  dnring  the 
atter  part  of  the  year,  and  seems  to  have  been  well  supplied  with  ore. 

The  Ontario,  which  also  contains  free«milling  ore,  is  opened  by  a  nnm- 
)erof  tunnels  and  several  shafts.  The  mine  has  been  worked  during 
dmost  the  entire  year,  and  a  considerable  amount  of  ore  has  been  taken 
Kit.  the  first  qnality  of  which  assays  over  $100  per  ton. 

The  Pioneer  mine  contains  smelting-ores  which  assay  firom  15  to  30 
imiees  in  silver  and  20  to  30  per  cent,  in  lead.  It  has  been  worked 
teadily. 

The  Walker  &  Webster  is  another  mine  carrying  smelting-ores,  and 
pened  by  several  tunnels.  The  ore  assays  from  20  to. 60  ounces  of  sli- 
er and  about  40  per  cent  of  lead.  According  to  Mr.  J.  E.  Clayton, 
here  are  thousands  of  tons  of  ore  in  sight  in  this  mine.  It  was  worked 
loiiog  the  fore  part  of  the  year,  but  was  stopped  in  the  summer,  when 
(r.  EQers  visited  the  vicinity. 

The  Plfion  is  opened  by  four  tunnels  and  two  shafts.  It  contains 
melting-ore  which,  when  assorted,  contains  45  x>er  cent,  of  lead  and  42 
onoes  of  silver.  About  450  tons  have  been  shipped,  and  6,000  tons 
fm  reported  in  sight  in  August.  The  mine  was  not  worked  at  that 
inie.  Besides  the  above,  there  are  at  least  50  other  mines,  mostly 
hirrioped  to  an  inconsiderable  extent.  A  few  of  them,  however,  have 
oadl  quantities  of  ore  on  the  dumps. 

THB   OASTLB  VALLEY  AIXD  SAN  PETE  OOAL-FIELDS. 

The  Castle  Valley  and  San  Pete  coal-fields  have  attracted  considerable 
^tion  during  the  past  year,  and  are,  no  doubt,  of  the  utmost  import- 
IJMe  to  the  lead  and  silver  inaustries  of  the  Territory ;  but  besides  this, 
%  are  of  very  great  value  in  connection  with  the  future  iron-industry 
^Utah,  of  the  development  of  which  there  can  be  no  doubt,  in  view  <^ 
"^  immense  iron-deposits  in  a  large  part  of  the  southern  half  of  the 
^try.  In  these  fields  occur  coals  which  permit  of  coking.  Gonsid- 
^g  that,  besides  the  beds  of  Trinidad,  in  Oolorado,  and  one  at  Mnl- 
Wi  Pass,  Montana,  these  veins  are  the  only  ones  known  in  the  £ac 
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West  wbere  large  qnaiitities  of  good  cake  cftn  be  made,  their  impor- 
tauce  for  indastrial  parpones  ia  at  once  apparent. 

Mr.  J.  E.  Clayton,  of  Salt  Lake  City,  has  kindl;  famished  me  vitb 
notes  of  a  late  visit  to  the  Uastle  Yalley  field,  and  also  vith  the  acoom- 
panying  ideal  section. 

The  Castle  Valley  coal-field  is  sitaated  at  the 
base  of  the  Wahaatch  range,  and  fift^-Qve  miles, 
by  the  Onnnisoa  trail,  east  of  Salinaf  on  tbe 
^  V  Berier  River.    The  pass  throogb  tiie  moaotaiu, 

3  yf  by  the  way  of  Salt  Creek  and  one  of  its  sonttieni 

^ '  branches,  is  one  of  the  best  for  a  wagon  or  rail- 

road in  any  portion  of  tbe  Wahsatcb  range. 

Tbe  formation  is  sandstone,  with  two  vecy 
thick  beds  of  shale  or  indarated  mod.    There  is 
bot  little  trace  of  stratiflcation  in  these  sbale- 
•ft  '       *m\\  I  beds,  bat  they  are  cracked  into  nil  sorts  of  img- 

alar  ebapes.  There  are  occasionally  colcareooa 
nodules  embedded  in  them,  bat  very  few  foeaili 
have  been  found.  Mr.  Clayton  found  a  fe<r 
Ostrea:  at  the  bottom  of  the  npper  shale-bed, 
next  to  tbe  zone  of  sandstone  that  cootaios  the 
principal  coal-measures,  and  also  foaud  a  pave- 
ment-Bcalo  of  a  shark  or  ganoid,  as  well  as  a 
petrified  trunk  of  a  palm-tree,  one  foot  in  diam- 
eter and  8  to  10  feet  long,  the  latter  embedded 
ill  the  sandstone  below  the  upper  ahale-zone. 
Both  the  aandstone  aud  ahale  contain  very  little 
lime.  The  formation  is  divided  into  three  zooes 
of  sandHtone  and  two  of  shale,  a3  shown  in  tbe 
section.  The  lower  sandstone  was  not  examined. 
Tbe  lower  sbale-bcd  is  at  least  GUO  feet  tliick, 
m\\\  ^      and  is  darker  than  the  npper  one,  its  color  along 

the  exposures  being  dark-bluish  gray.  The  ap 
per  fihale-bed  is  lighter  colored  on  the  surfaoe, 
aiid  dark  gray  below.  The  middle  aauilstODe, 
lying  between  these  two  shale-beds,  is  about 
800  feet  thick,  and  in  this  are  the  great  coal- 
seams  of  Castle  VuUey.  There  are  from  three 
to  five  seams,  the  two  lower  being  the  most  im- 
portant, on  aceonnt  of  their  size, nniformity,  and 
superior  quality. 

No.  1,  the  lower  bed  of  coal,  is  very  hard  and 
compact,  but  little  disposed  to  slack,  and  in  aome 
I>IaeeB  along  the  face  of  the  bluff,  where  tbe 
suiidstone  stands  iu  perpendicular  cliffs,  the 
coal-Beam  shows  faces  almost  flush  with  the 
overlying  clifl's.  The  floor  of  the  seam  is  a  liurd 
grayish-white  sandstone,  made  up  of  clay  and 
sand,  for  from  2  to  6  feet  below  the  coal,  at 
which  point  the  clay  disapiiears  aud  the  undoi- 
lyiug  Biindstone  is  yellowish  gray,  part  of  it  be- 
ing quite  hard  and  semi -vitreous.  The  roof  ia  composed  of  theordinury 
gray  sandstone  of  the  middle  zone.  Tbe  thickness  of  seam  No.  1  varies 
from  3  to  8  feet,  aud  will  average  probably  5  feet  of  good  coal.  Then 
is  a  small  seam  of  black  shale  near  the  roof  from  Ito  4  inches  in  thick- 
ness.    There  is  no  other  waste  in  tbo  bed.    A  firm  sandstone  roof 
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m  mediately  on  the  coal.  This  coal  barns  fteely,  Tdth  very  little 
,  leaves  d|  per  cent  of  white  ash,  and  is  remarkably  free  from 
ir  or  iron.  For  the  generation  of  steam,  and  for  domestic  nse,  it 
'  superior  in  this  country. 

2  lies  about  40  feet  above  the  one  just  described^  and  contains  6  to 
;  of  clean,  solid  coal^  without  a  seam  of  shale  m  it ;  but  there  is 
I  bed  of  shale  overlying  the  coal.  This  overlying  shale  contains  a 
ir  of  small  seams  of  coal,  from  4  inches  to  4  feet  thick,  and  is  fh>m 
iO  feet  thick  at  the  point  where  a  cut  was*made  into  it.  At  one 
measured,  this  No.  2  coal-bed  was  found  21  feet  6  inches  thick, 
itbout  a  trace  of  shale  in  it  The  floor  is  like  that  of  No.  1  bed,  a 
argillaceous  sandstone.  The  quality  of  the  coal  is  not  as  good  as 
f  the  lower  bed.  It  is  softer,  more  inclined  to  slack,  and  has  more 
( to  10  per  cent.,)  bnt  is  also  free  item  snlphur  or  iron. 
.  3  and  4  lie  in  the  upper  beds  of  the  middle  zone  of  sandstone, 
are  not  so  regular  or  uniform  in  size  as  those  described  before, 
e  coal  is  of  the  same  general  quality.  These  beds  vary  from  1  to 
in  thickness,  judging  by  the  exposures  examined,  except  at  one 
•  places,  where  the  outcrop  is  6  to  8  feet  thick, 
principal  reason  that  the  upper  beds  could  not  be  examined  as  well 
two  lower  ones  is,  that  they  have  been  burned  out  over  areas  of 
I  thousand  acres,  and  several  places  were  found  where  they  were 
irning.  The  burnt  districts  could  be  plainly  traced  by  the  color 
sandstone,  which  is  brick-red  in  these  localities, 
se  overlying  coal-seams  must  have  been  very  thick  in  places,  jndg- 
om  the  effects  of  the  fire  on  the  sandstone.  There  are  places 
the  latter  is  not  only  burned  red,  but  is  actually  glazed  and  vitri- 
f  the  heat  Masses  of  glazed  fragments,  adhering  together  in 
)ow1ders,  can  be  seen  in  the  side  ravines  of  the  main  canons, 
position  of  these  beds  is  horizontal  on  a  line  northeast  and  south- 
)ut  in  the  opposite  direction,  northwest  and  southeast,  they  lie  in 
waves,  making  very  flat  anticlinal  and  synclinal  axes,  as  shown 
section. 

available  area  of  the  coal-flelds  is  about  sixty  square  miles.  The 
,  so  far  as  at  present  known,  is  twelve  miles  long,  northeast  to 
rest,  by  four  to  eight  miles  wide  from  northwest  to  southeast 
5  and  0  are  two  well-mai:ked  coal-seams,  about  1,200  to  1,500  feet 
the  middle  zone.  These  beds  lie  nearly  horizontal,  showing  a 
rise  toward  the  west,  but,  after  passing  the  center  of  the  mount- 
e  beds  all  dip  in  a  curved  line  toward  the  Sevier  Biver  and  the 
ete  Valley,  which  is  a  long,  narrow  valley  inclosed  between  two 
les  of  the  Wahsatch  range.  Along  the  eastern  .side  of  this  valley 
s  a  great  fault  or  break  in  the  formation,  and  extensive  outflows 
phyry,  trap,  and  occasionally  true  lava,  have  taken  place.  The 
•n  of  the  sedimentary  beds  east  of  the  break  is  well  exposed 
na  Canon,  bnt  their  positions  west  of  the  eruptive  rocks  can  only 
Tred  by  the  exposures  of  the  beds  west  of  the  valley.  The  San 
M)a1-raeasnres  are,  in  Mr.  Clayton's  opinion,  the  same  as  those 
in  the  mountain  section  as  Nos.  5  and  6.  In  the  prolongation  of 
istle  Valley  section  to  the  west,  across  Sevier  River  Valley,  the 
(U  of  large  salt-deposits,  just  east  of  the  eruptive  rocks,  will  be 
ced.  It  is  readily  seen  why  this  salt  was  so  deposited.  The  dip  of 
^8  west  of  the  summit  of  the  east  range,  underlaid  by  shale, 
it  the  drainage  down  against  the  hot  eruptive  rocks;  the  water 
iporized  and  escaped  upward  through  the  crashed  and  broken 
and  the  salt  crystallized  in  the  interstices  of  the  broken  mass. 


356    BilNES  AND  lONINa  WEST  OF  THE  BOCKY  MOUNTAINS. 

Large  deposits  of  gypsum  alBO  occur  along  the  line  of  firactnre^  near  the 
salt 

To  render  the  Castle  Valley  coal-fields  available,  a  railroad  about 
eighty-five  miles  long  will  be  required  to  connect  with  the  Utah  South- 
ern Boad  at  Seviex  Biver  Bridge.  If  the  Central  Pacific  Bailroad  Com- 
pany should  bnild  a  branch  starting  from  Wells  Station,  or  from  Te- 
coma,  they  would  have  no  obstacles  until  they  reached  Salina  CaOon,  a 
series  of  low  gaps  through  the  Nevada  ranges,  making  the  road  virtu- 
ally a  valley  line  from*  Tecoma  to  Gunnison's,  or  Saliua  Pass,  in  the 
East  Wahsatch  range.  From  Castle  Valley  to  Denver,  to  connect  with 
the  Elansas  Pacific,  is  the  only  difficult  iH)rtion.  This  line  would,  how- 
ever, be  two  hnndrod  miles  shorter  than  the  present  Pacific  lines. 

In  regard  to  the  San  Pete  coal-field,  I  am  indebted  to  Mr.  George  P. 
Lockwc^,  M.  E.,  of  Salt  Lake  City,  for  the  following  further  informa- 
tion : 

The  San  Pete  coal-field  is  located  in  San  Pete  Valley,  ninety  miles 
sonth  and  ten  miles  east  of  Salt  Lake  City.  As  far  as  known,  it  com- 
prises 4,080  acres  on  the  west  side  of  the  valley.  The  sandstone  in 
which  the  coal  is  found  is  estimated  to  be  here  1,500  to  2,000  feet  thick. 
In  these  rocks,  five  distinct  coal-veins  have  been  found,  >v'hich  vary  in 
thickness  from  8  inches  to  4  feet  The  two  principal  veins  are  respect- 
ively 4  feet  and  20  inches  thick,  and  are  separated  by  8  inches  of  Ume- 
stone.  The  strike  of  the  veins  is  about  due  north  and  south,  and  they 
dip  at  a  slight  angle  to  the  west  The  coal-measures  are  cut  by  four 
canons  at  right  angles  to  the  strike  of  the  veins.  Most  of  the  devdop- 
ments  are  at  those  points  where  the  veins  are  exposed  on  the  sides  of 
the  cafion. 

On  the  north,  in  New  Cation,  the  vein  has  been  opened  by  three 
working-levels— -50, 100,  and  400  feet  long,  respectively.  In  Old  Caiion, 
one  mile  south,  there  are  three  levels  opened,  of  50,  200,  and  800  feet 
In  Big  Canon,  about  two  miles  farther  south,  there  are  three  openings 
of  a  limited  depth.  The  4-foot  vein  has  increased  at  this  point  to  5  feet. 
In  AxeHaudle  Caiion,  about  three  miles  farther  south,  the  vein  bas 
been  opened  and  found  to  be  6  feet  thick,  the  interstratum  of  limestooe 
having  here  disappeared.  This  shows  an  increasing  strength  in  the  vein 
in  going  from  north  to  south.  From  two  to  three  miles  north  of  New 
Caiion  the  vein  is  found  near  the  top  of  the  mountains,  while  below 
Axe-Handle  Caiion  it  appears  in  the  foot-hills.  The  800-foot  level  at 
Old  Caiion  runs  north,  about  parallel  with  the  strike  of  the  vein. 

At  the  heading  of  this  level^  coal  was  mined  for  20  feet  on  either  side. 
The  roof  in  this  chamber  and  in  the  level  is  so  firm  as  to  need  but  little 
support,  showing  that  a  minimum  amount  of  coal  need  be  left  in  the 
workings  as  pillars,  and  wide  chambers  can  be  laid  out  The  coal  sep- 
arates clean  from  the  walls,  and  the  floor  is  firm  and  regular. 

In  regard  to  the  estimated  amount  of  coal  in  these  fields,  I  gather  tho 
following  from  the  report  of  Mr.  Isaac  Stone,  M.  E.,  F.  Q.  S.,  of  Norti*. 
Wales:  '^  The  length  from  north  to  south  is  about  eight  and  one-half  mileB^ 
and  the  width  from  five  to  six  miles.   The  outcroppings  of  the  coal,  a^ 
right  angles  to  its  strike,  looking  from  the  east,  may  be  distinctly  tracecl-* 
From  what  I  saw  of  the  strata  underlying  the  most  southern  portion  O^ 
the  property,  I  have  no  doubt  that  the  same  coal  will  be  found  ther^ 
also,  making  a  total  length  of  eight  and  one-half  miles.    •    •    •    Tb  ^ 
strata,  too,  parallel  with  the  dip-line  to  the  west,  can  be  clearly  and  dis^' 
tinctly  seen,  and  a  definite  conclusion  may  be  arrived  at  as  to  their  cov^' 
tinuity  westward."    Altogether,  Mr.  Stone  estimates  the  area  of  tl^-^ 
coal  fields  to  be  at  least  7,760  acres,  with  an  average  thickness  of  fin^' 
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working  coal  over  the  whole  area  of  3  feet  6  inches.  Fatnre  develop- 
ments may  increase  the  area  as  well  as  strength  of  vein.  It  is  gener- 
ally believed  that,  by  sinking,  new  veins  will  be  found,  which  would 
greatly  increase  the  resources  of  the  fields. 

The  coal  is  pronounced  by  H.  S.  Poole,  F.  B.  S.,  of  London,  Prof.  F. 
A.  Genth,of  the  University  of  Pennsylvania,  and  Mr.  Stone,  to  be  bitu- 
minous. It  is  hard,  dense,  and  of  uniform  structure.  Color,  black; 
streak,  black;  luster,  medium  to  bright.  Specific  gravity,  undeter- 
mined, but  low.    Cleavage,  uniformly  parallel  to  the  fiioes  of  the  cube. 

Chemical  examinations  have  shown  the  following  results : 

By  H.  8.  Poole,  P.  E.  S. : 

Topooal:  Volatile  matter 36.50  (includes  HO.) 

Coke'. • 64. 50  (includes  ash.) 

Bottom  coal:  Volatile  matter 33.70  (includes  HO.) 

Fixed  carbon 64.29 

Ash 12.01 

Middle  coal:  Volatile  matter 32.00  (includes  HO.) 

Fixed  carbon 66.80 

Ash 11.20 

Average  percentage  of  coke,  66.13  per  cent. 


By  Prof.  F.  A.  Qenth : 

Moisture 1.16  per  cent. 

Volatile  matter. . .  32. 91  per  cent 
Fixed  carbon 64. 75  per  cent. 


Ash 11. 18  per  cent 

Coal  contains  2.88  per  cent  of  sul- 
phur. 


By  Fred.  Claudet,  of  London : 


Ash 10.64  percent 

Coke 62.10  per  cent 


Sulphur 1. 80  per  cent 


By  Dr.  John  Percy,  London : 

Coke 62. 00 i>er cent  I  Ash lO.OOpercent 

Volatile  matter. . .  28. 00  per  cent  | 

Dr.  Oenth  says  that  <^  the  coking  qualities  of  this  coal  are  not  infe- 
ruff  to  those  of  the  best  Pittsburgh  coal,  and  that  the  coke  made  of  the 
same  is  apparently  of  excellent  quality,  and  sufficiently  dense  to  bear 
fhe  bmrden  of  a  blas^fnrnace.''  Some  of  the  coke,  manufactured  in  a 
erode  way.  was  used  in  the  blast-furnaces  of  the  Germania  Works,  six 
niile8  south  of  Salt  Lake  City.  When  mixed  with  one-half  of  Siunt 
Ixmis  coke  it  worked  well.  Alone,  it  matted,  forming  a  cake  through 
which  the  blast  could  not  penetrate.  This  indicates  plainly  that  the 
^  had  not  been  exposed  to  a  sufficient  heat,  and  there  ie  no  doubt 
that  apon  a  better  coking  it  would  be  found  suitable,  at  least,  for  the 
M  of  the  lead  blast-furnaces,  when  the  charge-column  is  not  more  than 
12  to  20  feet  high.  Its  principal  demerit  now  seems  to  be  lack  of 
tenacity.  As  a  steam-generator  it  is  claimed  that  two  tons  of  San  Pete 
^  eqoal  three  tons  of  Wyoming  lignite. 
The  sandstones  occurring  in  the  coal-measures  are  of  a  light-gray 
I  <)olor.  During  1876  it  is  intended  to  connect  these  fields  by  a  narrow- 
s  ^Ve  road  with  the  Utah  Southern  Baikoad,  at  Nephi,  and  thus  to 
I     Dn&g  the  coal  into  the  market 
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CHAPTER  VII. 

OOIOBADO. 

The  collection  of  statistics  for  this  Territory  I  have  intmsted  to  Mr. 
Theodore  F.  Van  Wagenen,  M.  E.,  who,  in  connection  with  his  duties  aa 
editor  of  the  Mining  Beview,  has  had  nneqnaled  facilities  for  forming 
an  opinion  as  to  the  actnal  state  of  tiie  mining  industry  at  the  end  <S 
the  year. . 

The  yield  of  the  mines  of  Colorado  (gold,  silver,  lead,  and  copper)  is 
snmmed  np  in  the  following  table : 

Gold-bullion  from  smelting  and  amalgamating  works.  •  j.  •  •  $422, 663 

Silver-bnllion  from  smelting  and  amalgamating  works. . .  •  1, 9S3, 207 

Goldbnllion  from  stamp-mills, 1,297,425 

Gold-bnllion  from  placer-workings 382,500 

Ore  and  matte  shipped  ont  of  the  Territory 1.102,815 

Piglead 73,676 

Copper 100,197 

Total  value,  (coin). 6,302,383 

To  this  may  be  added  coal,  about l«6OO,O00 

Total 6,962,383 

The  yield  for  1874,  classed  under  the  head  of  the  four  metals,  makes 
the  following  showing : 

Gold $2,102,487 

Sliver,  (with  some  gold,  amount  unknown,  in 
matte) 3,086,023 

Total  for  precioas  metals (5, 188,510 

Copper $100, 197 

Lead 73,676 

173,873 

Total ...,      6,362,333 

It  is  difficult  to  divide  this  amount  among  the  several  counties.  Th^ 
difficulty  arises  from  the  fact  that  a  very  large  quantity  of  ore  mined  i^ 
Boulder,  Clear  Creek,  and  Park  Counties  is  treated  at  works  locate^ 
outside  of  those  counties,  and  these  works  are  not  in  every  case  able  o>^ 
willing  to  give  the  exact  quantities  bought  from  each  locality.  Tb^ 
following  table  has  been  compiled  with  extreme  care,  and  elsewhere 
is  given  the  authority  for  all  the  figures  used.  Most  of  them  have  been 
furnished  officially.  Those  not  obtained  in  that  manner  are  marked 
as  ^^estimatod." 

Clear  Creek  County $2,203,917 

Gilpin  County  ...  1,631,8© 

Park  County 696,392 

Boulder  County 639,870 

Lake  County 223,503 

Summit  County • 126,188 

Southern  counties 40, 620 

5^362,383 
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s  is  the  first  year  in  which  the  prodaction  of  silver  has  been  greater 
:hat  of  gold.  In  view  of  the  facts  that  Oilpin  Gonnty  is  now  the 
romineut  gold-district  in  the  TOTritocy ;  that  the  placer-yield  shows 
small  gain  on  the  figares  of  the  last  two  years ;  that  the  silver- 
around  Georgetown  are  proving  more  and  more  valuable  and 
sive  every  month,  and  that  of  the  new  districts  opened  since  1871 
'  all  are  argentiferous^  it  does  not  seem  probable  t^at  the  gold- 
of  the  *futnre  for  this  Territory  will  ezpeiience  more  than  the 
il  increase  caused  by  deeper  and  more  extensive  working  of  old 
,  while  there  is  every  probability  that  the  silver-yield  will  increase 
from  the  production  of  old  mines  and  developmenta  in  those  of 
ocation. 

item  of  lead  is  almost  wholly  a  new  one.  In  the  Mining  Review 
luary,  1874,  Mr.  Van  Wagenen  placed  the  value  of  this  metal 
during  1873  at  8703.  There  is  good  reason  now  to  believe  that 
gure  was  too  small  by  $5,000  at  least.  The  amount  given  for 
IS  warranted  by  the  largely-increased  percentage  of  lead-ores 
and  by  the  successful  operation  of  the  Lincoln  City  Smelting- 
3,  in  Summit  County.  It  is  expected  that  furnaces  for  smelting 
ade  galena-ores  will  be  erected  during  the  current  year  in  the 
Kiver  district,  and  the  yield  of  this  metal  will  in  that  case  in- 
largely. 

copper-production  is  derived  entirely  tcom  Gilpin  and  Park  Ooun- 
I  have  no  positive  authority  for  the  figures  given,  but  have  cal- 
i  them  from  the  known  quantities  of  gold-ores  treated  in  the  for- 
id  from  the  matte  produced  at  the  Alma  Works,  in  the  latter, 
quantity  of  ores  and  matte  shipped  out  of  the  Territory  for  treat- 
(hows  a  large  decrease  on  the  figure  for  last  year.  The  falling-off 
Fever,  entirely  in  the  item  of  matte ;  but,  at  the  same  time,  the 
•f  argentiferous  ores  shipped  to  the  total  yield  of  argentiferous 
}  less  than  it  was  during  1873.  This  fact  may  be  taken  as  an 
bion  of  a  healthier  condition  of  the  home  reduction- works,  and  a 
ig  inability  of  outside  smelting- works  to  offer  such  prices  for  ores 
draw  them,  away  from  Colorado  reducin^-establishments.  Ores 
w  sbipiied  to  Chicago, 111.;  Wyandotte,  Mich.;  Pittsburgh, Ohio; 
ea,  in  Wales,  and  Germany.  At  the  first  point  the  fiiilure  of  Mr. 
uut  indicates  that  the  prices  paid  for  ores  were  too  high.  At  the 
i,  Colorado  ores  are  only  bought  to  work  with  the  ores  of  Lake 
or,  which  are  poor  in  lead,  and  yield  no  profit  (or  but  a  small  one) 
buyer.  At  the  third,  it  is  probable  that  some  profit  is  obtained; 
n  Germany  labor  is  so  cheap  and  the  working  is  technically  so 
:,  that  ores  can  be  treated  firom  all  parts  of  the  world.  I  am 
d  to  believe  that  in  a  few  years  but  little  ore  will  go  out  of  Col- 
except  to  Germany  or  to  points  in  the  East  where  ftael  and  labor 
:raordinarily  cheap. 

ruling  prices  for  gold  and  silver  ores  at  the  close  of  the  year  are 
in  the  following  tables.  They  are  the  highest  prices  paid  at  that 
!;  Central  and  Georgetown. 

SILVER-ORES.  Per  ton. 

mnccs,  at  $0.67  per  ounce $67 

ounces,  at  $0.82  per  ounce • 128 

ounces,  at  $0.91  per  ounce » 182 

ounces,  at  $0.98  per  ounce • 294 

inDces,at  $1.02  per  ounce 408 

ounces,  at  $1.07  per  ounce 749 

)unces, at  $1.10  per  ounce «...«  \^\S^ 
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GILPIN  0017NTT. 

The  piodactioii  of  this  ooantj  has  been  as  follows : 

Gold $1,525,447 

Silver , 60,9G5 

(Topper. • 65,451 

1, 631, 863 

Late  in  the  year  a  contract  was  made  with  the  Pittsbargh  Lead  Com- 
pany, by  the  Clifton  Mining  Company,  by  which  the  latter  was  to  fur- 
nish to  the  former  10  tous  of  galena  per  day.  I  cannot  learn  whether 
these  shipments  commenced  before  the  close  of  the  year.  If  they  did 
the  amonnt  sent  was  small,  and  could  hardly  have  added  more  than 
(2,600  to  the  figures  given  above. 

Mining  has  been  very  active  in  the  connty  during  the  year,  and  the 
old  and  standard  mines  have  done  exceptionally  well.  In  quite  a  nmn* 
ber  work  is  going  on  at  a  depth  of  600  feet  and  over,  without  dimina- 
tion  in  the  size  of  the  ore- veins  or  any  indications  of  exhaustion.  On 
the  contrary,  the  deepest  workings  in  the  Territory,  viz,  those  on  Qoarti 
Hill,  show  as  strong  and  well-defined  crevices  as  could  be  desired. 

The  quantity  of  milling-ore  broken  has  been  about  116,000  tons,  and 
of  smelting-ore  about  3^500  tons.  All  this,  excepting  about  125  tons, 
has  been  treated  in  the  county,  the  former  in  stamp-mills  and  the 
latter  at  the  Boston  and  Colorado  Smelting- Works.  Comparing  Uiis 
figures  with  those  of  former  years,  it  is  evident  that  the  ratio  of  milling 
to  smelting  ores  is  gradualiy  changing,  the  quantity  of  the  former  in- 
creasing, while  that  of  the  latter  shows  but  little  gain.  This  is  by  do 
means  an  evidence  of  a  growing  poverty  in  the  ores,  but  is  a  direct 
result  of  great  improvements  in  the  amalgamation-mills,  and  of  the  fact 
that  several  large  companies  are  working  their  own  mills  on  a  very 
large  scale,  and  are  therefore  able  to  treat  rock  that  formerly  was  foaod 
protitless,  and  was  therefore  thrown  away.  Careful  investigation  into 
the  mill-returns  of  a  number  of  mines  shows  the  average  value  of  mill- 
ore  has  not  decreased  from  what  it  was  near  the  surface,  excepting,  of 
course,  the  decomposed  gossan  found  directly  o^  top  of  the  lodes,  which 
often  was  worth  hundreds  of  dollars  per  ton. 

Gilpin  County  has  been  so  thoroughly  prospected  that  almost  nothing 
in  the  way  of  new  discoveries  of  note  has  taken  place  during  1874.  At 
the  close  of  the  year,  under  the  operation  of  the  new  mining  law,*  a 
large  number  of  old  claims  that  had  been  untouched  for  a  long  time  were 
re-opened,  and  as  a  result  good  ore  in  paying  quantities  was  found  in 
many.  In^  consequence  the  list  of  working  mines  is  now  larger  than  it 
has  been  for  many  years,  and  the  bullion-product  is  increasing  rapidly, 
as  shown  by  the  following  bank-shipments : 


January 859, 940 

February 81, 445 

JVl  are  h 97,290 

April 91,075 

May 119,135 

June 118, 925 

July .  93,270 


August • $86,710 

September 93,855 

October 113,170 

November 86, 370 

December 125, 740 

Total,  (currency) .  •  1, 169, 925 


*  The  fioal  extension  of  the  time  for  doing  work  on  old  olaimsi  to  maintain 
title,  expired  January  1, 1875.— R.  W.  R. 
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le  water-supply  for  milliDg-pnrposes  has  been  of  late  the  cause  of 
iderable  discassion  in  OenlxaJ,  and  steps  are  now  being  taken  to  pro- 
for  an  increased  quantity  by  enlarging  the  consolidated  ditch,  and 
eby  bringing  in  a  fall  head  from  Upper  Fall  Biver.  This  will  per- 
the  continnons  working  of  a  namber  of  stamp-mills,  which  can  now 
during  a  portion  of  the  year  only. 

le  business  of  the  Boston  and  Colorado  Smelting-Works,  at  Black 
rkj  is  summed  up  as  follows : 

Br $1,103,487 

1  and  copper 535,390 

Totals  (currency) 1,638,877 

le  total  number  of  tons  of  ore  treated  has  been  about  6,000.  Of  the 
je  produced,  about  1,500  tons  have  been  refined  to  copper  bottoms, 
^h  are  made  nearly  free  of  silver,  and  consist  almost  entirely  of  gold 
copper.  The  value  of  this  product  is  the  second  figure  given  above, 
le  ores  worked  have  been  mined  in  the  four  (counties  of  Gilpin, 
Ider,  Clear  Creek,  and  Park,  in  about  the  following  proportions : 

in .....^ $542,000 

r  Creek 422,000 

£ 452,000 

Ider 222,000 

1,638,000 

le  supply  from  Oilpin  County  consists  of  gold-ore  carrying  between 
and  sixty  thousand  dollars'  worth  of  silver.  The  Clear  Creek  quota 
listed  of  $375,000  worth  of  silver  ores,  and  nearly  $50,000  in  matte* 
Luced  at  the  Swansea  and  Whale  Mills.  That  from  Park  County 
all  matte,  produced  at  the  company's  works,  at  Alma;  while  the 
boo  and  Gold  Hill  mines  furnished  the  amount  from  Boulder 
nty. 

ivorably  situated  as  they  are,  these  works  have  the  command  of  a 
e  area  of  mining-country,  and  can  draw  supplies  from  all  sides, 
h  the  increased  facilities  of  direct  railroad  communication  with 
rgetown,  the  probability  is  that  during  the  current  year  they  will 
t  $1,500,000  worth  of  ores  mined  outside  of  Gilpin  County.  The 
ent  capacity  is  40  tons  per  day,  from  which  are  proauced  six  to  seven 

of  matte,  worth,  on  an  average,  $1,200  per  ton.  This  matte  for- 
ly  contained  a  high  percentage  of  copper:  but  owing  to  the  fact  that 
ng  the  last  year  the  smelting-ore  yields  by  the  Gilpin  County  mines 
not  been  found  so  rich  in  copper  as  before,  that  metal  has  been 
Eu^  to  some  extent  by  iron. 

le  separation- works  in  connection  with  this  establishment  are  now 
>mplete  running  order,  and  are  proving  very  successful.  The  orig- 
plan  of  refining  both  gold  and  silver  in  Black  Hawk  has  been  aban- 
Ml,  and  metallic  silver  alone  is  produced.  The  system  adopted  is 
.  of  Ziervogel,  to  which  Angustin's  process  is  added,  in  order  to 
act  the  last  percentage  of  silver  from  the  gold  and  copper.  This 
)r,  almost  in  the  pnreness  of  an  alloy,  is  shipped  to  Boston,  and  there 
led.    The  former,  from  the  condition  of  cement-silver,  is  melted  and 

into  bars,  which,  as  a  rule,  are  over  .990  fine,  and  are  worth  from 
00  to  $1,500  each. 

f  the  many  mines  worked  in  GOpln  County,  I  wQl  mention  here  the 
»wing : 
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The  Ophir  claim,  on  the  finnooghs  lode,  has  been  sank  apon 
to  the  depth  of  750  feet,  and  is  the  deepest  mine  in  OdkMsda  Sinee 
Messrs.  Boberts  &  Co.,  the  lessees,  took  hold  of  the  property,  in  May, 
187;$,  it  has  yielded  $160,000  worth  of  gold.  The  exposure  of  ore  in  the 
lowest  workings  is  as  good  as  any  ever  fonnd  in  the  mine,  the  mill-on 
carryiDg  at  the  rate  of  aboat  13  oanoes  per  cord,  eqnal  to  $30  per  ton. 
The  percentage  of  smelting-ore  raised  is  small,  bat  of  good  aFBOge 
grade,  carrying  $100  to  $140  per  ton. 

The  First  National  claim,  on  the  Kansas  lode,  has  a  shaft  of  530  feet, 
at  the  bottom  of  which  the  ore  is  3  feet  wide,  solid,  and  assays  aboat 
$80  per  ton  for  the  milling-rock.  The  same  ore-body,  exposed  in  the  480- 
foot  level,  shows  there  a  width  of  4  to  5  feet  of  ore,  averaging  12  to  14 
ounces  per  cord. 

The  Waterman  claim,  on  the  Kansas  lode,  has  a  shaft  660  feet  deep. 
The  length  g£  the  claim  is  300  feet.  Beports  from  this  mine  for  the  lint 
nine  months  of  1874  give  the  prodnction  and  expenses  as  follows ; 

Prodnction : 

ATerage  yield.     Total  yield.  Yalne. 

Stamp-ore,  5,400  tens $13  20    4, 296  onnces.    $71, 468  88 

Smelting-ore ^t 4,146  48 

Produced  by  sublessees 2,891  61 


Expenses: 

Wages $3,779  40 

Contracts,  &c 14,188  15 

Haoling  and  milling 15,786  02 

Bepairs  and  supplies 3,617  02 

Wood 1,182  35 

General  expenses 2,818  81 


78^606  47 


41,371  75 


Leaving  a  profit  on  the  nine  months'  work  of .....  •      37, 134  72 

Four  claims  on  the  Gunnell  lode  have  been  worked  during  the  year 
to  a  greater  or  less  extent,  viz,  the  Coleman,  Gunnell  CentrS,  Uoiver- 
sity,  and  Gunnell  Gold  Company  claims.  The  result  of  the  year's  opera- 
tions has  been  satisfactory  to  all,  though  the  actual  product  of  the  mine 
has  not  been  large,  as  several  months  were  required  to  place  the  proper^ 
in  order  and  clear  it  of  water.  The  yield  may  be  stated  for  the  year  at 
about  $40,000,  with  every  prospect  of  a  heavy  increase  for  1875.  Tbe 
main  shaft  was  at  the  close  of  the  year  nearly  650  feet  deep,  and  was 
sinking  on  a  good  body  of  ore  of  average  grade. 

The  Fisk  mine  is  cut  by  tbe  Bobtail  tunnel  275  feet  deep,  and  aboat 
700  feet  from  the  mouth  of  tbe  tunnel.  It  is  under  lease  to  Mr.  George 
W.  Mabee,  who  has  been  working  it  on  a  small  scale  since  May,  1873. 
During  these  twenty  months  the  mine  has  yielded  3,200  tons  of  milling 
and  50  tons  smelting  ore,  from  which  $67,000  worth  of  bullion  has  been 
produced.  Tbe  gross  yield  of  the  property  during  1874  was  $44,941.99. 
The  average  value  of  the  mill-ore  has  been  $21.38,  and  of  the  smelting- 
ore  $124.63  per  ton.  The  expenses  per  ton  have  been,  for  mining,  $8; 
Iiauling  and  milling,  $4.86, 

Tbe  improvements  on  the  Buell  property,  which  is  perhaps  better 
known  as  the  Leavitt,  have  amounted  to  over  $100,000  during  the  year. 
They  comprise  an  elegantly  fitted  up  stamp-mill  (12  batteries)  and  new 
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loisting  aod  pamping  machinery.  The  main  shaft  has  been  sunk  to  the 
lepth  of  450  feet,  and  the  lode  opened  very  extensively  on  either  side. 
Che  vein  continues  as  large  as  ever,  and  has  yielded  an  average  of  90  to 
LOO  tons  of  ore  daily  thronghoat  the  year,  representing  an  ontpat  of 
bullion  of  not  less  than  $200,000.  Under  the  name  of  tiie  Buell  mine 
ore  comprehended,  besides  the  Leavitt,  a  nnmber  of  other  properties, 
mostly  those  owned  by  the  original  Eip  &  Bnell  Ck>mpany.  These  are 
DOW  consolidated  under  one  name.  The  mine  is  jostly  considered  one 
of  the  finest  in  the  Territory. 

The  following  is  an  extract  fh>m  the  report  of  Mr.  Gray,  territorial 
assayer  at  Central,  on  this  property : 

The  property  now  known  as  the  Baell  mine  consists  of  abont  3,000  consecntive  feet 
along  the  Leavitt^  Kip,  Vasa,  and  U.  P.  K.  veins.  Immediately  adjoining  are  07^500 
feet  of  patented  mill-site  property,  npon  which  are  a  one-story  fhime  assay-office  and  a 
storr  and  a  half  mill-bnilning,  60  by  150  feet,  whose  massiye  stone  walls  and  tin-cov- 
ered roof  render  it  nearly,  if  not  qnite,  fire-proof  fbom  external  expoenres.  In  the  west 
end  of  this  building  is  the  main  working-shaft,  through  which  all  ore  mined  in  the 
lodes  is  hoisted.  This  and  the  hoisting-apparatns  proper  take  np  abont  one-ibnrth  of 
the  building,  the  engines,  boilers,  and  stamp-mill  occupying  the  remainder. 

The  miUn  shaft,  wnich  has  now  reached  a  depth  ox  abont  430  feet,  is  divided  by 
means  of  heavy  plank  nartitions  into  three  compartments,  through  two  of  which  the 
ore  is  hoisted,  the  third  being  used  for  a  ladder-way.  Through  the  two  larger  com- 
plements, which  are  each  3  by  5  feet  in  size  in  the  clear,  are  run  iron  safety-eages, 
similar  to  those  used  in  California  and  Nevada.  These  cages  carry  an  iron  car  capable 
of  holding  2,000  pounds  of  ore,  each  bar  being  4  feet  long,  2  feet  wide,  and  2  feet  nigh. 
The  cages  run  alternately — that  is,  one  ascends  as  the  other  descenas.  The  cars  are 
filled  in  any  level  required,  run  to  and  on  the  cages,  raised  to  the  surface  and  dumped 
behind  the  stamps  in  the  mill.  The  hoister  is  a  70-norBe-power  vertical  double-acting 
engine,  with  link-motiou  attachments,  with  which  is  connected — ^by  a  30-inoh  rubber 
belt  running  over  a  4-foot  pu11ey~a  9-foot  pulley  attached  to  the  siiaft  of  the  hoisting- 
apparatus.  On  either  side  of  this  latter  pulley,  and  running  independently  on  the 
same  shaft,  are  two  large  drums  or  cylinders,  over  which  run  hoisting-cables  of  English 
manufacture,  consisting  of  steel  wire  twisted  into  a  flat  rope  of  3  inches  width  by  half 
an  inch  thickness,  and  having  a  breaking  strain  of  fifty  tons.  The  action  of  the  hoisting 
drums  is  regnlated  by  means  of  the  usual  friction-bands.  This  engine  and  bolster  are 
capable  of  raising  40,000  pounds  at  a  time  if  necessary,  and  of  delivering  at  the  month 
of  the  shaft  100  tons  ore  in  every  twelve  hours. 

In  the  mine  are  three  direct-acting  steam-pumps,  being  located^  ime  at  the  130,  one 
at  the  300,  and  the  third  at  the  400  foot  level.  The  steam  supplying  these  pumps  is 
conveyed  through  2-inch  pipes  run  from  the  main  boiler  at  the  snr&ce,  thence  down 
the  shaft  through  the  ladaer-way  compartment.  Below  each  pump  is  a  cistern  receiv- 
ing the  water  fhom  its  adjacent  level,  and  also  fhmi  the  pump  next  below,  whence  it  is 
carried  through  4-iuch  cast-iron  pipes  to  the  surlaeei  where  it  is  used  in  the  mill,  dto., 
as  will  be  described  further  alouff. 

At  a  depth  of  about  30  feet,  a  level  has  been  run  easterly  from  the  shaft  a  distance  of 
600  feet,  which  level  is  used  as  a  water-course  or  stollen,  to  catch  all  surface-water  that 
Bay  And  its  way  into  the  mine. 

In  the  mill-building  proper  are  three  tubular  and  two  flue  boilers,  having  an  aggre- 
gate of  350-horw-power  capacity.  Four  of  these  boilers  are  incased  in  brick  in  pairs ; 
the  fifth  is  also  inclosed  in  brick- work,  and  is  kept  as  a  reserve  in  case  of  accident  to 
either  of  the  others.  These  three  sets  of  boilers  are  so  arranged  that  they  may  be  run 
together  or  independently  of  each  other,  as  cireomstances  may  require. 

The  Btamp-mill  is  run  by  an  80-horM-power  horitontai  expansion-engine,  having  a 
36-incb  stro&e.  It  is  oonneoted  with  the  line-shaft  by  a  30-inoh  leather  belt  running  from 
a  5-ibot  to  a  13-foot  pulley.  The  mill  contains  60  stamps  in  all,  of  which  one-huf  are 
600  sod  the  remainder  660  pounds  weight  each.  They  have  a  fhll  of  about  18  inches, 
the  heavier  ones  25  and  the  lighter  ones  30  drops  per  minute.  They  are  divided  into 
Jbqt  sections  of  15  stamps,  each  section  containing  three  5-stamp  batteries.  The  mor- 
tar-beds or  foundations  consist  of  2-inoh  plank  set  on  end,  and  resting  on  a  2-foot-sqnare 
timber.  The  stamps  are  raised  by  the  ordinary  cams,  keyed  to  4-inoh  wrought-iron 
shafts,  each  shaft  extending  the  length  of  the  section.  On  each  end  of  these  shafts  are 
kejed  5-foot  cast-iron  pulleys,  over  which  run  15-inch  leather  belts  to  4-foot  pulleys  on 
the  line-shaft.  These  pulleys  are  provided  with  friction-clutches,  (similar  to  the  Mason 
dntehy)  which  can  be  thrown  on  or  off  at  will,  thus  permittiuff  the  several  sections  of 
■tamps  to  be  operated  independently  of  each  other.  On  the  ends  of  the  cam-shafts  and 
behind  the  pulleys  are  cast-iron  rutohet-wheelS|  each  provided  with  a  tongue  so  ar* 
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ranged  that  at  tbe  first  backward  moToment  of  tbe  cam-abaft  (caased  by  the  weigbtof 
the  stamp)  it  falls,  holdiDg  tbe  stamps  in  suspeDsion.    Tbis  arroagemeDt  obviates  the 
ireqaent  breaksAO  of  cams  by  the  falliog  stamps.    Good  Califon]&  blankets  are  nssd 
to  collect  the  tailiugs  which  have  passed  over  the  amalgamating-tables.    Tbe  blanketi 
are  washed  oat  about  every  half  honr.    In  the  northeast  comer  of  the  mill-boilding  an 
located  three  Freiberg  pans  of  5  fvet  diameter  and  2  feet  depth  each.    These  pans  are 
run  by  means  of  nn  ^inch  belt,  direct  from  the  line-shaft,  and  are  used  for  workior 
over  the  blanket-tailings.    In  these  pans  the  tailings  are  reduced  to  an  impalpable 
pulp  by  a  grinding- process  obtained  uy  means  of  two  heavy  stone  drags  in  each  pu 
Kept  rotating  over  tbe  iron  bottom  of  the  pan.    When  tbe  tailings  have  thus  been  ^^ 
duced  to  a  sufficient  degree  of  fineness,  quicksilver  is  introduced  and  amalgamatiin 
obtained. 

Behind  the  stamps,  and  about  10  feet  above  the  feeding-floor,  is  a  tramway  ruDniDg 
from  the  quartz-floor  at  the  mouth  of  the  shaft  through  the  entire  length  of  the  mill 
Over  this  the  ore  is  conveyed  from  the  shalt  to  the  stamps.  Two  Dodge  orusheis  an 
used  for  breaking  the  large  lumps  of  ore. 

When  the  mill  had  been  about  completed,  tbe  question  of  an  adequate  water-supply 
was  found  to  be  a  very  serious  one.  The  quantitv  required  for  all  purposes  is  about 
20,000  gallons  per  diem,  and  the  greatest  that  could  ever  be  obtained  was  about  SS,O00 
gullons.  It  was,  therefore,  necessary  to  use  the  same  water  many  times,  and  in  order 
toat  this  might  be  done,  a  series  of  settling-tanks,  having  an  aggregate  capacity,  it  if 
estimated,  of  about  500,000  gallons,  was  constructed  Just  outside  of  the  bnildmg.  *Theie 
tanks  are  sluiced  out  every  twenty-four  hours.  The  total  distance  traveled  by  the 
water  passiufi^  through  these  tanks,  fhim  its  leaving  the  stamps  to  its  return  to  them, 
is  about  400  feet,  and  it  re-enters  the  mill,  after  the  settline-process,  as  clear  as  tbe 
purest  spring- water.  These  tanks  or  reservoirs  are  built  of  2-inch  plank,  having  doable 
sides,  which  ore  filled  in  with  manure,  rendering  them  both  water-tight  and  fhMt- 
prooi. 

The  entire  cost  of  the  works  above  described  (exclusive  of  any  mining-expenses)  hii 
been  about  $200,000.    This  property  has  been  worked  uninterruptedly  and  profitably  ; 
for  several  years  past,  and  tbe  mill  has  been  kept  constantly  at  work  since  its  eompl^  I 
tion,  under  the  immediate  supervision  of  its  sole  owner,  Hon.  Bela  8.  Buell. 

The  Bobtail  has  been  steadily  worked  throughout  the  year,  with  sac- 
cess.  Id  addition  to  the  work  being  done  by  the  Bobtail  Company  proper, 
several  parties  of  leasers  are  working  the  lode  from  the  surface  and  are 
finding  good  ore.  The  stopes  above  and  below  the  tunnel-level  in  the 
main  mine  are  looking  well  and  yielding  the  usual  quantity  of  excellent 
ore.  I  am  unable  to  obtain  exact  figures  of  the  yield,  but  estimate  it  at 
between  $75,000  and  $100,000  for  the  year.  The* Bobtail  ore  is,  as  a  rale, 
of  high  grade,  and  the  proportion  of  smelting  to  milling  ore  is  larger 
than  that  of  any  other  mine  in  the  district. 

The  great  Gregory  vein  has,  during  the  last  year,  been  drained  and 
placed  in  working  order.  Of  the  various  claims  upon  it,  those  of  the 
IJarraganaett,  Consolidated  Gregory,  Biiggs  &  Smith,  and  Parmelee  are 
most  worthy  of  mention.  The  vein  is  now  yielding  about  150  tons  daily 
of  excellent  ore,  as  good  as  was  ever  produced,  nearly  one-half  of  wbich 
is  coming  from  the  Briggs.  The  latter  has  been  sunk  ni)ou  nearly  500 
feet,  and  is  furnishing  some  very  rich  ore.  About  ten  months  ago  a 
pocket  of  rich  ore,  showing  a  great  abundance  of  free  gold,  was  strucki 
which  yielded  considerable  ore  before  it  was  exhausted. 

There  are  a  large  number  of  other  mines  in  operation  in  this  county. 
The  most  noted  are  the  Prize,  American  Flag,  Pewabic,  Kent  County, 
Bates,  Gardiner,  Cooley,  Clayton,  Register,  Smith,  Emmett,  and  Casta 
Of  other  mining  enterprises  in  operation  may  be  mentioned  the  Gemiao, 
Quartr.  Ilill,  and  La  Crosse  tunnels.  The  first  is  an  old  enterprise, 
which  has  just  been  revived.  The  tunnel  is  to  run  under  Central  City 
and  Lake  Hill.  The  Quartz  Hill  tunnel  was,  at  the  close  of  the  year, 
830  feet  in  length,  and  has  been  driven  steadily.  Its  objective  point  ifl 
the  Gardiner  and  Koderick  Dhu  belt  of  veins,  which,  it  is  estimated, 
will  be  cut  1,800  feet  from  the  mouth,  and  at  a  depth  of  about  GOO  feet 
The  La  Crosse  tunnel  enters  Quartz  Hill  on  its  northerly  face,  about 
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0  feet  farther  up  the  gulch  thau  the  Qaartz  Hill  tunnel,  and  300 
higher.  It  is  now  something  over  1,000  feet  in  length,  and  has  cut 
ELansas  at  125  feet,  the  Monroe  at  200  feet,  the  Barrongh  at  450 

and  the  Old  Missouri'  at  550  feet.  Since  cutting  the  Missouri  no 
r  veins  have  been  intersected  up  to  date,  but  a  deposit  of  auriferous 
*tz  and  gangae-rock  without  defined  waUs  has  been  met,  which  has 
yet  been  passed  through.  The  whole  of  this  material,  for  over  100 
in  width,  yields  from  1  to  2  ounces  gold  per  cord. 

GLEAB  OBEEK  COUNTY. 

16  production  of  the  mines  of  this  county  has  been  as  follows : 

jr-bnllion $555,268  49 

1  treated  in  Colorado  out  of  the  county 520,968  60 

I  shipped  out  of  the  Territory 1,085,210  88 

er  and  stamp  gold • 42,500  00 

Total,  (coin) 2,203,947  97 

le  gain  for  the  year  has  been  principally  in  the  first  two  items,  which 
^tes  a  growing  activity  of  the  home  reduction-works.  Clear  Creek 
ity  is  now  the  banner  mining-county  of  Colorado,  and  will  probably 
that  position  until  surpassed  by  one  of  the  liurger  southern  or  west- 
^nnties.  In  no  district  in  the  Territory  is  there  a  greater  activity 
e  mines  or  a  larger  percentage  of  successful  operations.  Its  mill- 
acilities  have  also  increased  greatly  during  the  past  year,  thoagh 
it  they  are  not  equal  to  the  treatment  of  the  ore  produced,  as  will 
^n  by  the  large  item  of  shipments,  both  to  works  in  other  counties 
3Ut  of  the  Territory. 

le  total  number  of  tons  mined  and  reduced  or  sold  has  been  9,490, 
h,  on  an  average,  (232  per  ton.  This  includes  200  tons  of  gold-ore 
Empire  of  very  low  grade.  Of  this  amount  3,275  tons,  averaging 
due  $186  per  ton,  has  been  treated  at  works  in  the  county^  2,024 
,  worth  about  $230  per  ton,  was  reduce  in  works  in  othw  oountie& 
the  remainder,  4,191  tons,  worth  about  $260  x>er  ton,  was  shippea 
licago,  Detroit,  Pittsburgh,  Swansea,  and  Germany, 
e  amount  of  lead  contained  in  the  ores  shipped  is  valued  at  $48,239, 
i  equal  to  an  average  yield  of  20  per  cent,  for  the  ores  producing  it. 
item  includes  all  the  ores  shipped  to  the  Golden  City  Smelting- 
ks.  The  estimate  may  be  $10,000  less  then  the  actual  amount, 
it  $300,000  worth  of  ore  has  been  shipped  away  from  Georgetown 
ig  the  yeiEur,  of  which  there  is  no  accurate  register  of  value  in  lead 
i  had. 

e  ore-shipments  from  Georgetown,  amount  to  more  than  10,000,000 
da.  Of  this  amount,  4,128,775  pounds  was  sent  out  of  the  Terri- 
and  the  remainder  has  been  taken  to  Black  Hawk,  Golden  City, 
Denver  for  reduction.  Of  the  ore  sent  East,  by  far  the  largest  quan- 
iias  gone  to  Chicago :  but  since  the  failure  of  these  works  more  has 
to  Germany.  The  Pittsburgh  Lead  Company  is  now  making  vig- 
i  efforts,  by  means  of  both  traveling  and  resident  agents,  to  obtain 
la-ores  in  large  quantities  from  this  and  other  counties. 
ne$  and  fnining-ioorka. — The  yield  of  the  Terrible  mine  for  1874,  is 
n  in  the  following  table,  which  has  been  ftumished  by  the  kindness 
r.  George  Teal,  the  superintendent : 
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Poands. 

Firetclass 193,620 

Second  class 768,570 

Thirddass 5,102,000 

Fourth  class 2,082,000 


Frioe  teoelTed 

yahw, 

pwton. 

(OOZMDej.) 

$660 

$63,318 

160 

67,612 

12 

30,612 

11 

• 

14,960 

..  166. 4» 

Oo8ts,&c 68,000 

Profit 88,432 

The  actaal  coio-valae  of  this  yield  is  about  $203,000,  of  which  amoant 
(6,000  represents  the  value  of  the  lead,  the  remainder  being  that  of  the 
silver. 

The  concentration-works  in  connection  with  this  mine  went  into  ope^ 
ntion  about  July  l,and  closed  the  season's  work  late  in  Octobefi  haiinff 
proved  an  undoubted  success.  The  material  treated  was  the  third  and 
fourth  classes  of  the  above  table,  which  have  heretofore  been  thrown 
away  as  worthless  or  stacked  on  the  dump  or  along  the  coarse  of  the 
suspended  tram- way  leading::  irom  the  mouth  of  the  tunnel  to  the  gulch. 
At  the  commencement  of  the  year  the  stock  of  this  ore  on  hand  was 
estimated  at  3,500  tons,  of  an  average  value  of  (12  per  ton.  This  stock 
was  inci^Based  by  the  addition  during  the  year  of  the  4,541  tons  given  ia 
the  above  table,  third  and  fourth,  making,  in  all,  about  8,000  tons.  Doriog 
the  season  about  2,500  tons  were  passed  through  the  works,  producing 
the  following  classes  of  marketable  material : 


Class. 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 


Expenses. 


Ponnds. 


47,253 
97,141 

9,488 
190, 4'<^ 

12, 619 
133,  ViS 

15, 002 
380,000 


885, 058=442i  tons. 


Assay. 


OirfiO09  per  ion. 
325 
279 
500 
199 
408 
142 
211 
150 


Valoe  reoeivtei 


•7,488  85 
2,602  50 
2,466  00 

15,614  50 
2,625  50 
7,1«50 
1,140  00 
9,500  00 


58,827  i5 
7,328  61 


51,498  64 


It  will  be  seen  that  about  6  tons  of  the  crude  material  has  been  con- 
centrated into  1  ton  of  salable  product.  The  composition  of  the  eight 
classes  is  as  follows : 

A. — Impure  galena,  60  per  cent  lead. 

B. — Second  class,  from  Cornish  jigs,  20  per  cent.  lead  and  30  per  cent 
zinc 

0. — First-class  pickings,  45  per  cent,  lead,  10  per  cent.  zinc. 

D. — Second-class  pickings,  10  per  cent,  lead,  40  per  cent.  zinc. 

E  — Iron  and  copper  pyrites  from  the  enriching  jigs,  carrying  the 
brittle  silver. 

F.— Zinc-blende  ih)m  enriching  and  automatic  jigs,  (nearly  pure.) 

G. — Best  work  from  slime-tables. 

H.— Savings  from  picking-table,  (to  be  recrushed  and  re-treated.) 
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The  Polar  Star  mine  has  prodaced  daring  the  year  ore  to  the  coin- 
valae  of  $25,766.22,  which  sold  in  Oeorgetown  for  $19,820.17.  The 
previous  yield  of  the  mine  brings  this  snm  to  aboat  $40,000  for  the 
two  years  it  has  been  worked.  It  was  discovered  in  1872,  but  ^^  pay  ^ 
was  not  reached  in  considerable  quantity  till  late  in  1873.  It  is  opened 
by  fbur  shafts,  and  an  adit-level  from  the  west,  which,  following  the 
vein  for  500  feet,  strikes  the  deepest  shaft  180  feet  from  the  surface.  A 
shaft  is  now  sinking  from  this  level,  which  at  the  close  of  the  year  was 
40  feet  deep,  and  carried  a  good  vein  of  the  same  class  of  ore  as 
found  above.  A  second  adit  has  been  commenced  150  feet  below  the 
first,  commencing  400  feet  farther  west  on  the  vein.  The  lode  has  been 
found  to  be  a  very  wide  one,  carrying  a  ''  gouge  "  3  to  7  feet  broad,  nud . 
so  easily  worked  that  but  little  blasting  is  required.  The  owner,  Mr. 
C.  8.  Stowell,  believing  that  the  property  is  one  of  value,  proposes  to 
develop  it  steadily  and  extensively.  It  is  justly  considered  as  one  of 
the  best  mines  in  the  county. 

From  the  Pelican  and  the  Dives  it  has  been  impracticable  to  obtain 
returns,  owing  to  the  litigation  now  in  progress  between  them.  In  spite. 
however,  of  the  many  difficulties  under  which  they  have  been  worked 
during  the  year,  consisting  of  injunctions  on  the  richest  parts  of  the 
properties,  their  combined  yield  has  been  greater  than  that  of  any 
other  two  mines  in  Colorado.  I  estimate  the  value  of  the  ore  taken  out 
and  sold  at  not  less  than  $650,000— a  sum  which  might  easily  have  been 
doubled  had  there  been  no  restrictions  on  the  workings.  The  quantity 
of  ore  in  sight  is  enormous;  but  as  neither  party  is  allowed  to  attack 
some  of  the  best  bodies,  it  is  not  for  the  present  available.  Still,  in 
both  the  claims  those  portions  not  under  injunctions  are  yielding  hand- 
somely, providing  sufficient  means  to  pay  the  host  of  lawyers  who  are 
eating  up  the  profits.  Probably  this  fact  will  indicate  more  clearly  than 
any  other  the  true  resources  of  the  lodes.  Late  in  the  year  tunnel  No. 
3  struck  the  Pelican,  and  disclosed  on  the  north  wall  several  seams  of 
mineral,  the  total  width  of  which  was  over  12  feet.  The  main  workings 
on  this  mine  are  now  between  400  and  500  feet  deep,  and  the  property 
has  been  well  explored  to  that  depth  and  for  fully  300  feet  on  either 
side  of  the  shaft.  The  total  length  of  drifts  and  levels  is  almost  3,600 
feet 

The  Silver  Plume  has  yielded  during  the  year  250  tons  of  ore,  which 
sold  for  an  average  of  $240  per  ton,  netting  to  the  owners  about  $00,000 
ineftBh. 

On  the  Coldstream  mine  300  feet  of  levels  and  150  feet  of  shafting 
were  opened  during  1874.    The  main  shaft  is  now  150  feet  deep.    At  this 
depth  the  crevice  is  more  regular  and  larger  than  above,  being  from  3 
to  6  feet  wide,  with  both  walls  well  defincKl.    Near  the  surface,  there 
was  very  little  gangne-rock,  and  often  little  or  no  indication  of  a  foot- 
wall  ;  now,  however,  good  gangue  is  appearing,  which  is  quite  similar  to 
that  of  the  PeUcan.    Although  the  mineral  is  not  so  rich  as  it  was  above, 
it  oocnrs  more  regularly.    At  the  depth  of  100  feet  a  zone  of  lean  ores 
was  passed  through,  since  which  a  considerable  body  of  galena  has  been 
developed  in  the  third,  or  lower,  level.    The  drift  east  of  the  discovery- 
Bhaft,  only  recently  opened,  shows  quite  as  well  as  the  drifts  west,  and 
there  is  eveiy  reason  to  believe  that  the  eastern  part  of  the  lode  will 
ptove  the  richer.    The  vein  improves  with  depth  in  all  parts  of  its 
Workings,  and  gives  indications  of  large  bodies  of  mineral  below.  No  &ir 
ttttiumte  can  be  made  of  the  yield  of  the  mine,  on  account  of  the  litiga- 
te with  adverse  claimants.    Large  quantities  of  ore  have  been  taken 
^m  the  lode  of  which  no  account  can  be  had.    I  think  it  sufficiently 
iriUun  bounds,  however,  to  say  that  under  unrestclctedi  ^otVaw^  >i)aft 
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mine  would  have  paid  for  its  own  development  and  yielded  since  its  dis- 
covery, three  years  ago,  $2,500  per  month. 

Of  the  large  nnml^  of  tannels  in  this  district,  three  are  especially 
worthy  of  mention,  the  Burleigh,  Diamond,  and  Ocean  Wave.    Of  the 
rest,  not  much  that  is  new  can  be  said.    The  Baltimore  has  not  pro- 
gressed any  during  the  year,  but  some  of  the  lodes  it  has  cut  have  been 
worked  more  or  less,  and  good  ore  has  been  taken  fix>m  them.    The  Leb- 
anon has  been  driven  ahead  steadily,  until  within  a  few  months  ago, 
and  is  disregarding  all  of  the  main  lodes  cut,  making  its  objective  point 
the  Hise,  now  over  100  feet  in  advance  of  the  headings.    The  Marshall 
remains  at  the  length  given  for  last  year,  1,300  feet,  not  having  made  any 
progress  into  the  mountain.    Work  has  been  done,  however,  on  several 
of  the  lodes  it  has  crossed,  and  with  varying  success.    The  ficlipse  has 
been  idle  for  over  a  year.    The  Douglas  has  not  been  driven  ahead, 
but  the  lode  cut  about  a  year  ago  in  the  headings,  and  supposed  to  be 
the  New  Philadelphia,  is  energetically  worked,  and  carries  in  places  a 
good  body  of  ore,  not  very  rich  in  silver,  but  auriferous  to  asmaJl  extent 

The  Burleigh  is  now  in  about  1,800  feet.  About  1,750  feet  from  the 
mouth  a  large  vein  was  cut,  which  at  the  point  of  intersection  was  16 
feet  wide,  and  carried  a  seam  of  galena  and  zinc-blende,  not  very  rich 
in  silver.  This  vein  is  supposed  to  be  the  Cashier.  Though  the  strike 
has  not  been  productive  of  any  ore,  it  is  an  encouraging  evidence  of  the 
continuance  of  the  ore-bodies  in  depth  in  the  veins  on  Sherman  Monntain. 
When  the  district  is  supplied  with  the  concentrating  facilities  it  has  bo 
long  been  in  ncjidd  of,  this  tunnel  will  aftbrd  a  most  economical  means  df 
ore-extraction  for  this  and  the  Bush  lode,  (intersected  900  feet  from  its 
mouth,)  both  of  which  are  capable  of  producing  large  quantities  of  low- 
grade  ore  carrying  a  high  percentage  of  galena  and  zinc-blende. 

The  Diamond  tunnel,  located  in  Cherokee  gulch,  and  directly  below  the 
Pelican  and  Dives,  is  now  in  a  little  over  sSo  feet,  and  is  progressing  at 
the  rate  of  about  40  feet  per  month.  It  is  estimated  by  the  company  own- 
ing it  that  the  lodes  just  mentioned  are  between  200  and  300  feet  farther 
on,  which  distance  will  bo  passed  before  the  close  of  1875.  The  tunnel  has 
already  cut  five  well-defined  veins,  all  showing  well,  and  carrying  m(ff6 
or  less  ore  at  the  point  of  intersection.  As  soon  as  spring  comes,  and 
the  requisite  ventilation  can  be  gained  from  the  water-power  passing 
directly  in  front  of  the  tunnel,  active  work  will  be  commenced  on  sev- 
eral of  them. 

The  Ocean  Wave  tunnel,  driven  on  the  vein  of  the  same  name,  was, 
at  the  close  of  the  year,  840  feet  long,  and  was  calculated  to  be  not  over 
50  feet  from  the  south  wall  of  the  Equator.  Kumerous  bodies  of  mineral 
have  been  met  with  in  driving  this  adit,  which  have  aided  to  a  consid- 
erable extent  in  defraying  expenses.  The  Equator  will  be  cut  abont 
550  deep,  and  the  many  well-known  veins  beyond  it  at  a  still  greater 
depth. 

Mills  and  milling.  —  The  Stewart  Silver -Eeduction  Company  has 
treated  during  the  year  2,647  tons  of  ore,  of  an  average  value  of  $ISO 
per  ton,  producing  silver-bullion  to  the  amount  of  $436,181.43,  (coin,)  aa 
follows : 


January $7,283  54 

February 3,260  29 

March 40,037  26 

April 42,862  69 

May 36,862  68 

June 48,399  12 


July $48,799  20 

August 61,081  31 

September 57,729  24 

October 36,265  ?! 

November 43,490  53 

December 20,109  86 

436, 181  43 
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The  works  have  been  extensively  increased  and  altered  during:  the 
year,  and  now  contain  three  single  reverberatories  and  one  which  is  a 
combination  of  three  low-arch  reverberatories,  patented  by  Mr.  Stewart 
in  the  spring  of  1874.  A  complete  set  of  vats  has  also  been  put  in  for 
the  Hunt  &  Douglass  process,  and  the  works  are  now  buying  gold-ores 
from  Empire  and  working  them  with  the  silver-ores  of  Georgetown.  Tbe 
establishment  has  a  capacity  for  light*  ores  of  from  15  to  20  tons  per  day. 

In  May,  1874,  Mr.  Crosby  began  the  remodeling  of  his  mill,  at  the 
head  of  Georgetown,  and  in  September  began  buyiug  ores.  The  mill 
is  fitted  with  15  stamps,  one  Stewart  furnace^  and  four  combination 
pans,  and  has  a  capacity  of  from  10  to  12  tons  daily.  Its  arrangement 
is  excellent,  and  perhaps  no  mill  in  Colorado  is  more  conveniently  con- 
stracted.  From  September  7  till  the  close  of  the  year,  427  tons  of  ore 
were  worked,  producing  46,744  ounces  of  silver,  worth,  in  coin,  about 
$56,514. 

Early  in  the  year  the  Pelican  Mining  Company  took  possession  of  the 
old  mill  of  the  What  Cheer  Company,  and,  after  working  on  it  for  most 
of  the  remainder  of  the  year,  has  now  nearly  finished  its  renovation. 
It  contains  five  Briickner  cylinders,  eight  barrels,  and  two  Ball  pulver- 
izers, and  has  an  estimated  capacity  of  GO  tons  per  week.  For  several 
months  during  the  year  it  has  been  run  on  one  or  two  cylinders,  and  has 
tamed  out  about  $75,000  worth  of  bullion.  The  ores  worked  were  from 
the  Terrible  mine,  and  have  consisted  largely  of  very  heavj^  material, 
carrying  from  40  to  70  per  cent,  of  zinc  and  lead.  It  is  the  intention  of 
the  company  to  use  this  mill  solely  for  the  treatment  of  the  Pelican 
second  and  third  class  ores,,which  are  comparatively  light,  and  easy  of 
reduction. 

BOULDEE  COUNTY. 

This  county  embraces  the  Cariboo,  or  Grand  Island,  Gold  Hill,  Sun- 
shine, and  Ward  districts,  and  a  nmall  area  of  country  in  which  occur 
good  placer-diggings.    Its  production  has  been  as  follows: 

Silverbullion $210,000 

Gold-bullion  145, 000 

Ores  shipped 225, 522 


586, 522 


Cariboo,  the  most  prosperous  mining-camp  in  Northern  Colorado,  is 
a  well-established  and  promising  town.  Almost  without  exceiition,  ex- 
ploitation has  shown  that  the  veins  are  of  a  good  class,  and  worthy  of 
deep  and  extensive  mining.  In  spite  of  the  great  altitude  of  the  mines, 
and  the  consequent  difficulties  attending  their  working,  the  results  have 
been  encouraging  enough  to  induce  the  investment  of  considerable  out- 
ttde  capital. 

The  "tellurium  excitement''  on  Gold  Hill  has  almost  died  out,  and 

anless  the  new  reduction-works  create  a  revolution  in  the  treatn^ent; 

of  ita  ores,  the  district  is  likely  to  relnpse  into  the  condition  it  was 

ID  previously  to  the  discovery  of  the  famous  Red  Cloud.    The  search 

toit  these  ores  has  been  persistently  and  energetically  kept  up,  but  noth- 

;     iDg  like  the  mine  just  mentioned  (except  the  Cold  Spring)  has  been  the 

l    result.    Undoubted  tellurides  of  gold  and  silver  have  been  found  in 

^"  other  veins,  but  they  have  been  in  very  small  quantities,  and  mingled  so 

^      *  This  ia  tbe  term  applied  to  tbe  ores  coDtaiDiug  smuU  perceDtogcs  of  lead  and  zinc. 


W.B. 
E^  H.  Ex,  177 ^24 
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abundantly  with  galena,  zinc-blende,  and  iron  and  copper  pyrites,  that 
the  ores  have  been  of  too  low  grade  to  permit  profitable  treatment. 

The  discovery  of  the  Sunshine  mines  did  much  to  draw  away  the 
floating  population  from  Gold  Hill.  In  this  new  district  the  discov- 
eries liave  been  very  numerous,  and  the  surf^e-ores  disclosed  are  re- 
markably rich ;  but  as  yet  the  developments  do  not  warrant  anything 
more  than  a  favorable  anticipation.  In  their  comparatively  low  i>08i- 
tion  and  easy  accessibility  lies  the  greatest  advantage  of  the  Snnshiue 
mines. 

Quarts-mines, — The  Sherman  vein  is  parallel  with  the  Cariboo,  and 
about  100  feet  east  ot  it.  The  main  working-shaft  is  down  160  feet, 
from  which  levels  north  and  south  have  been  run  to  a  total  length  of 
310  feet.  Its  product  for  1874  has  been  220  tons  of  first-class  ore,  esti- 
mated roughly  at  $40,000.  Besides  this,  which  represents  the  only 
class  of  ore  that  can  profitably  be  shipped  to  Black  Hawk  for  treatment, 
there  is  considerable  lower-grade  ore  in  and  around  the  mine,  awaiting 
the  erection  of  a  mill  by  the  company  owning  it.  Early  in  the  year  this 
vein  was  tapped  by  the  Cariboo  tunnel,  and  found  to  be  as  productive 
below  as  on  the  surface.  The  Sherman  and  No  Name  were  during  the 
year  sold  to  an  eastern  company,  but  they  are  worked  under  separate 
management.  The  price  reported  at  the  time  of  the  sale  was  $80,000. 
The  Sherman  is  a  very  strong  vein,  showing  as  far  as  developed  a  crev- 
ice of  5  to  8  feet  in  width,  easily  worked,  and  very  regular  in  its  ore- 
bearing  quality. 

The  No  Name  belongs  to  the  cross-course  series  of  veins  on  Cariboo 
Mountain,  having  approximately  a  northeast  and  southwest  trend  and 
intersecting  the  Cariboo  and  Sherman  diagonally.  Its  crossing  with 
the  first-named  has  been  extensively  explored,  and  along  the  line  the 
Cariboo  is  considerably  faulted  and  thrown  down  the  hill,  thus  show- 
ing it  (the  Cariboo)  to  be  the  older  vein.  The  No  Name  has  been  devel- 
oped to  a  greater  extent  than  any  other  lode  in  this  district,  the  Cariboo 
alone  excepted,  and  has  uniformly  paid  well  for  the  labor  expended. 
The  main  shaft  is  320  feet  deep,  and  the  total  length  ot  shafts  and  drifts 
is  nearly  800  feet.  The  product  for  the  year  is  placed  at  4,000  tons, 
one-half  of  which  is  low-grade  milling-rock,  and  not  yet  available.  The 
remainder  is  ore  that  has  been  shipped  to  Black  Hawk  or  to  the  Ne<le4- 
land  iMill.  The  total  value  of  ore  mined  is  estimated  by  the  owner  at 
$400,000.  The  first-class  ore  from  this  mine  has  been  sold  for  over 
$l,o00  per  ton;  second  class,  $250  to  $400,  and  third-class  $30  to ^15. 

The  main  shaft  on  the  Cariboo  mine  had  been  sunk  at  the  close  of  the 
year  to  a  dei)th  of  420  feet,  and  exiilorations  had  been  extended  ea^t 
itnd  west  for  a  total  distance  of  about  700  feet.  The  mine  has  during 
the  year  given  steady  employment  to  from  GO  to  70  men,  and  as  nearly 
as  can  be  learned  it  has  i)roduced  about  1,800  tons  of  ore,  which,  treated 
at  the  mill,  has  produced  about  $130,000  worth  of  silver-bullion.  Of 
course  a  very  large  quantity  of  lower-grade  material  has  been  broken 
and  raised,  but  the  greater  part  of  this  has  been  stacked  for  future 
handling  in  concentration-works. 

In  view  of  the  enormous  price  paid  for  the  mine,  the  operations  of  the 
year  can  hardly  be  called  encouraging,  and  it  is  generally  believed  that 
during  1875  some  new  arrangements  will  be  made,  or  that  the  mine  will 
pass  into  other  hands.  The  Cariboo  vein,  as  might  have  been  expected, 
has  not  i)roved  so  productive  of  rich  ores,  when  depth  was  gained,  as  it 
was  on  and  near  the  surface.  The  ore  now  taken  out  will  average  by 
mill-samples  between  60  and  90  ounces  per  ton.  Occasional  pockets  of 
richer  material  are  found  ^  but  they  do  not  exist  in  quantities  sufiicient 
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to  raise  the  general  average  to  100  ounces.  At  the  same  time  the 
stretches  of  barren  ground  are  long  and  extensive.  On  the  other  hand, 
the  ore  is  a  true  amalgamating  product^,  containing  perhaps  a  little  more 
copper  than  is  desirable,  but  easily  worked  up  to  85  and  90  per  cent,  of 
the  assay,  if  ordinary  care  is  taken  in  the  cylinders  and  pans.  Mr.  N. 
H.  Cone,  formerly  of  Georgetown,  is  now  in  charge  of  the  mill,  and 
under  his  care  the  bullion-yield  has  increased  somewhat,  and,  at  the 
same  time,  the  bars  have  improved  in  fineness. 

The  Red  Cloud  mine,  which,  on  account  of  the  remarkable  deposit  of 
tellurium  minerals  found  in  it,  was,  two  years  ago,  one  of  the  most 
famous  in  the  country,  was  shut  down  in  September  last,  and  will  proba- 
bly not  be  re-opene<l  until  a  market  for  poor  gold-ores  is  opened  on  or 
near  Gold  Hill.  At  that  time  the  main  shaft  was  430  feet  deep,  and 
fully  1,000  feet  of  levels  and  winzes  had  been  driven  and  sunk.  Ore 
was  found  almost  continuously  in  all  parts  of  the  mine;  but  the  wonder- 
fully rich  pocket  of  tellurides  near  the  surface  has  never  been  dupli- 
cated. Interspersed  and  scatterecl  throughout  3  and  4  feet  of  gangue- 
Tock,  auriferous  pyrites  everywhere  took  the  place  of  the  richer  ore; 
and  it  was  probably  because  of  inability  to  make  it  pay  that  the  mine 
was  closed.  As  the  vein  does  not  appear  to  have  been  lost,  work  may 
be  begun  again ;  but  it  seems  quite  probable  that  the  owners  will  post- 
pone further  operations  until  some  other  enterprise  shows  that  the  tel- 
lurides may  be  found  in  depth. 

On  the  western  face  of  the  porphyry-dike  that  forms  the  south  wall  of 
the  Bed  Cloud  is  the  Cold  Spring,  similar  to  the  Bed  Cloud  in  almost 
every  characteristic,  and  apparently  quite  as  likely  to  come  to  the  same 
end.  I  am  not  positively  informed  as  to  the  exact  condition  of  this  mine. 
At  the  surface  the  display  of  tellurides  equaled,  if  it  did  not  surpass, 
that  in  the  Red  Cloud,  but  during  the  last  six  months  but  little  haa  been 
taken  from  the  mine. 

These  two  mines  have  produced,  as  nearly  as  can  be  ascertained,  a 
total  of  about  $600,000.  This  was  milled  from  about  400  tons  of  ore,  . 
which  gives  an  average  of  $1,500  per  ton.  Some  ore  sold  was  paid  for 
at  the  rate  of  from  $5,000  to  $20,000  per  ton,  but  this  was,  of  course, 
quite  exceptional.  The  occurrence  of  two  such  rich  pockets,  so  close 
together  and  having  so  many  points  of  similarity,  is,  to  say  the  least, 
very  interesting.  It  is  hardly  supposable  that  these  are  the  only  two  on 
the  hill ;  and  the  day  may  not  be  tar  off  when  others  will  be  discovered, 
and  the  tellurium  excitement  on  Gold  Hill  revived.  Meanwhile  it  is 
removed  to  the  new  camp  of  Sunshine,  close  by. 

Sunshine  district — In  March,  1874,  the  first  discovery  was  made  in 
Ibis  prominent  little  camp,  by  D.  C.  Patterson,  an  old  Boulder  County 
prospector.  Sunshine  is  on  the  eastern  terminus  of  a  strong  spur  from 
the  range,  which  a  couple  of  miles  westward  is  called  Gold  Hill.  The 
same  characteristics  of  vein-formation  and  ore  that  are  found  in  the  old 
camp  are  met  with  on  the  new,  which  is  evidently  but  a  continuation 
of  the  Gold  Hill  belt.  Geological  details  will  therefore  be  unnecessary, 
as  the  peculiarities  of  the  tellurium-mines  have  been  described  in  former 
reports. 

The  first  discovery  by  Patterson  did  not  create  much  excitement,  be- 
yond a  surprise  that  gold  and  silver  lodes  should  be  found  so  close  to 
the  plains.  Later  in  the  season,  however,  the  American  was  located; 
and  as  this  mine  showed  considerable  quantities  of  free  gold  in  its  out- 
croppings,  the  news  spread  rapidly,  and  prospectors  hurried  in  from 
eveoy  point  of  the  compass.  In  a  short  time  numerous  new  and  prom- 
ising veins  were  uncovered,  all  of  which  were  prolific  in  large  assays^ 
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free  gold,  tenorium-orea,  &c.,  and  the  usual  concomitants  of  a  mining 
excitement  took  possession  of  the  sunny  hill-side  which  had  for  so  many 
years  been  passed  over  scornfally  by  the  miner  and  pi*osiiector  on  their 
way  to  the  older  discoveries  beyond  and  above. 

The  prominent  mines,  and  their  condition  at  the  close  of  the  year,  are 
briefly  snmmarized  as  follows : 

The  American  has  a  shaft  100  feet  deep.  At  50  feet  a  level  160  feet 
long  shows  a  strong  vein  of  scattered  ore,  consisting  of  free  gold  and 
anriterous  iron  and  copper  pyrites.  The  latter  are  abundant,  forming 
the  bulk  of  the  ore,  and  containing  in  scattered  bunches  the  silver  and 
gold  tellurides  and  whatever  free  gold  is  found  at  that  depth.  At  the 
depth  of  100  feet  a  second  level  was  started,  which  is  now  about  30  feet 
in  length,  and  displays  the  same  characteristijBS  as  that  above.  Some 
months  ago  the  mine  was  sold,  for  (17,000,  to  Mr.  Hiram  Hitchcock,  of 
New  York,  and  is  now  under  the  charge  of  Mr.  J.  Alden  Smith. 

The  Grand  View  has  a  shiaft  40  feet  deep.  The  vein  is  well  defined, 
carrying  free  gold  at  the  surface,  and  bunches  or  specks  of  tellurides 
^jelow.  It  is  reported  to  have  been  sold  for  $50,000  to  Cincinnati 
parties. 

The  Sunshine  has  a  shaft  30  feet  defep,  and  is  opened  also  by  a  short 
aditlevel  running  on  the  vein. 

The  Osceola  has  a  shaft  60  feet  deep.  The  vein  is  well  defined,  cany- 
ing  both  gold  and  silver. 

The  Young  America  has  a  shaft  30  feet  deep.  Free  gold  ooours  on 
and  near  the  suri'ace,  changing  into  pyritous  ores  below,  in  which  enough 
tellurides  are  found  to  furnish  the  basis  for  large  assays  and  an  excel- 
lent reputation.  A  second  shaft  is  down  about  ^  feet,  and  displays  s 
vein  of  similar  character. 

Among  other  prominent  claims  may  be  mentioned  the  Idaho,  Katie 
King,  Silver  Dale,  Warsaw,  Saint  Vrain,  Paymaster,  Glendale,  Hawk-Eye, 
Denver,  Baxter,  White  Crow,  and  Dead  Medicine.  Altogether  not  less 
than  three  hundred  claims  have  been  located,  among  which,  as  usual,  are 
very  many  absolutely  worthless,  and  a  few  that,  under  i)roper  eircuin- 
stances,  may  be  made  profitabfe.  A  rough  estimate  of  the  actual  amount 
of  precious  metals  taken  out  of  ores  from  this  district  places  the  figure 
between  $20,000  and  $30,000,  the  largest  part  of  which  has  been  pro- 
duced from  surface-ores  carrying  free  gold,  and  worked  at  the  small 
works  of  Mr.  Smith,  at  Sunshine. 

No  bodies  .of  tellurium -ores  of  the  size  and  richness  found  in  the  Bed 
Clond  and  Cold  Spring  mines,  on  Gold  Hill,  have  been  found  in  any  mines 
in  Sunshine.  So  long,  however,  as  any  of  that  delusive  mineral  is  met 
with,  each  miner  fully  believes  he  is  to  be  the  fortunate  finder  of  one, 
and  is  tem\)ted  to  continue  hunting  after  high-grade  '^  bonanzas,"  instead 
of  taking  advantage  of  the  abundance  of  lower  grades,  until  money  and 
credit  are  both  gone. 

It  seems  probable  that  the  Sunshine,  mines  will  prove  in  course  of 
development  to  be  producers  of  a  grade  of  ore  not  very  difficult  to  handle, 
and  not  averaging  over  $50  per  ton.  The  proximity  of  the  mines  to  the 
plains,  and  the  consequent  comparative  cheapness  of  supplies  of  all 
kinds,  ought  to  make  the  camp  a  successful  one. 

Mills  and  metallurgical  works. — The  facilities  for  the  treatment  of 
ores  in  Boulder  County  remain,  as  they  have  been,  exceedingly  limited; 
and  to  this  fact  may  be  attributed  the  very  slow  growth  of  the  mining- 
industry.  There  is,  however,  a  better  outlook  for  the  future,  as  shown 
by  what  has  been  done  during  the  past  year,  though,  as  in  olden  times, 
tfie  county  is  still  regarded  as  an  excellent  field  of  operations  for  <*  patent 
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processes."  At  Cariboo  work  has  already  commenced  on  a  new  mill  for 
the  treatment  of  No  Name  and  Sherman  ores,  under  the  direction  of  Mr. 
Cash,  formerly  of  Central.  As  that  gentleman  has  strong  proclivities 
toward  chloriuation,  and  made  an  undoubted  success  with  that  sys- 
tem on  Central  City  gold-ores  four  j^ears  ago,  it  may  be  inferred  that 
the  new  works  will  be  built  more  or  less  for  that  style  of  treatment. 
The  Cariboo  ores  are,  as  a  rule,  exceedingly  easy  to  treat,  and  should,  on 
general  principles,  be  susceptible  of  reduction  by  chlorination  a«  well 
Sbs  by  amalgamation,  though  it  does  not  appear  why  expensive  chlorina- 
tion by  means  of  chlorine  gas  should  be  preferred  to  chloridizing  roast- 
ing. In  Four-Mile  Creek  are  located  the  chlorination-works  of  the  Ohio 
and  Colorado  Company.  The  establishment  is  built  with  a  special  view 
to  treat  Gold  Hill  ores,  which  are  supposed  to  be  more  complicated  than 
any  others  in  Colorado.  It  would  be  premature  to  express  an  opinion 
as  to  the  probabilities  of  success  or  failure,  as  there  has  hardly  been  a 
sufficient  period  since  the  time  of  their  firing  up  to  furnish  data  for  an 
intelligent  opinion.  Their  calculated  capacity  is  from  15  to  20  tons  per 
day.      • 

Boyd's  Smelting- Works,  at  Boulder  City,  though  finished  early  in  the 
year,  are  not  in  operation.  The  system  employed  is  based  on  a  pat- 
ent process  held  by  Mr.  Boyd,  by  which  ore,  after  being  melted,  is 
made  to  pass  through  a  bath  of  molten  lead,  which  latter  is  supposed  to 
extract  the  silver  and  gold.  After  being  in  the  market  for  a  short  time 
as  a  purchaser,  the  works  closed,  and  it  was  asserted  that  the  miners 
would  not  sell  for  the  prices  offered.  Whether  this  was  the  whole 
reason  cannot  be  determined,  but  I  am  inclined  to  believe  otherwise. 
The  very  peculiar  system  employed  and  the  curious  chemical  reactions 
it  requires,  would  seem  amply  sufficient  to  close  up  any  smel ting-estab- 
lishment in  the  country. 

PARK,  SUMMIT,  AND  LAKE  COUNTIES. 

The  mineral-resources  of  these  three  counties  are  far  less  -developed 
than  thgge  of  the  counties  above  mentioned,  and  may  conveniently  be 
considered  under  one  head.  Though  divided  by  the  main  range  of  the 
Bocky  Mountains,  the  lodes  are  all  on  the  same  belt,  and  the  placer- 
ground  is  formed  by  the  disintegration  of  one  continuous  course  of 
veins.  These  are  found  on  both  sides  of  the  main  ridge,  and  on  its  out- 
lying spurs  for  from  five  to  twelve  miles  on  either  side.  The  district 
embraces  about  four  hundred  square  miles  of  granite  and  gneissic  for- 
mation, cut  by  gold  and  silver  veins  at  nearly  every  point.  On  these 
veins  there  are  over  nine  thousand  locations.  There  are  also  forty-eight 
square  miles  of  limestone  and  sandstone  formation,  containing  segre- 
gated deposits  of  the  precious  metals,  and  250,000  acres  of  placer- 
ground,  fully  two-thirds  of  which  are  under  exploitation.  The  geologi- 
cal center  is  at  Mount  Lincoln,  on  the  divide,  from  the  slopes  of  which 
four  large  rivers  take  their  rise,  viz,  the  Platte,  Arkansas,  Blue,  and 
Eagle.  The  first  three  are  rich  in  placer-gold ;  the  latter  is  as  yet  almost 
unexplored. 

In  order  to  cover  more  completely  the  mining-industry  of  these  three 
counties,  and  to  show  the  progress  made  during  1874,  I  will  place  the 
subject  under  the  two  heads  of  placer  and  lode  workings,  which  may 
again  be  subdivided  as  follows : 

Placer- workings : 

1.  The  Arkansas  Valley. 

2.  The  Platter  Valley. 

3.  The  Blue  Valley. 
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Lode- workings ; 

1.  Suake  River  district,  (Summit  County.) 

2.  Breckenridge  district,  (Summit  County.) 

3.  Hall  and  Geneva  djstrict,  n?ark  County.) 

4.  Mosquito  Range  district,  (Park  County.) 

5.  CTpi^er  Arkansas  district,  (Lake  County.) 

The  production  of  the  mines  and  placers  in  these  counties  during 
1874  was  as  follows : 

• 

Gold,  (gulch  and  bar) •230^000 

Gold,  (stamp  and  arrastra) 130, 000 

Silver 605,800 

Lead 36,053 

Copper 49,720 

Total,  (currency) 1,011,233 

All  the  silver-ore  mined  has  been  reduced  in  works  outside  of  the 
district,  and  the  same  may  be  said  of  the  copper. 

Placer-workings. — 1.  Arkansas. — The  operations  in  this  river  and  its 
branches  have  been  confined  to  sluicing  and  hydraulic  mining  in  Cali- 
fornia, Colorado,  Cash,  Chalk,  Iowa,  and  Ciear  Creeks.  The  bed  of 
the  river  is  also  being  worked  to  a  moderate  extent.  The  result  of  the 
season's  work  has  been  about  $80,000  worth  of  gold,  although  the  sup- 
ply of  water  was  small  and  the  summer  shorter  than  usual.  Most  of 
the  old  ground  is  now  considered  as  worked  out,  and,  as  a  consequence, 
attention  is  given  to  the  upper  levels  of  the  creeks  mentioned,  and  to 
the  bars  of  the  main  stream.  New  ditches  are  being  dug,  to  carry  water 
to  the  heads  of  the  richest  gulches,  and  large  areas  of  ground  in  the 
Arkansas  Valley  proper  are  being  taken  up  and  prepared  for  work  next 
season.  The  success  which  has  attended  the  introduction  of  the  auto- 
matic boom  (described  in  my  last  year's  report)  in  the  Blue  Valley  has 
induced  several  parties  to  try.this  method  on  the  ])Oor  grounds  in  the 
Arkansas,  and  it  is  confidently  expected  that  the  result  will  be  a  large 
increase  in  the  gold  washed  during  1875.  The  most  important  new- 
enterprise  is  that  of  the  Oro  Ditch  Flume  and  Mining  Company,  which 
has  already  built  a  ditch  nine  miles  long,  tapping  the  main  stream  near 
its  head,  and  which  will  carry  sufficient  water  to  wash  the  upper  ground 
on  most  of  the  eastern  tributaries  of  the  Arkansas. 

2.  Flatte. — ^The  production  of  gold  from  this  stream  during  the  year  has 
amounted  to  $70,000.  Almost  the  entire  length  of  Montgomery  gulch 
from  Hoosier  Pass  down  to  and  even  below  Fair  Play,  a  distance  of  over 
twelve  miles,  is  occupied  by  working-claims,  some  of  which  are  operated 
extensively.  Tarryall  Creek  also  has  during  the  last  year  been  the  scene 
of  renewed  activity,  and  many  fine  claims  have  been  in  operation,  from 
its  head  down  to  Hamilton.  The  fortunes  of  the  latter  town,  which  has 
lain  dead  for  many  years,  are  once  more  on  the  increase,  and  as  but  fe^ 
auriferous  gulches  in  Colonulo  have  yielded  more  freely  in  their  time 
than  Tarryall,  the  owners  of  ground  there  are  esteemed  among  the  for- 
tunate ones. 

Numerous  minor  gulches  and  ravines  among  the  tributaries  of  the 
Platte  were  also  worked  last  year  with  success.  Labor  is  now  100 
per  cent,  cheaper  than  in  the  early  days,  and  the  appliances  for  placer- 
working  are  so  greatly  improved  in  every  way  that  a  very  large  extent 
of  auriferous  ground  may  now  be  washed  that  formerly  would  not  afford 
aproAt. 
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Most  of  the  parties  operating  are  still  using  the  hydranlic  in  prefer- 
ence to  the  boom  method,  as  the  ground  is  generally  too  level  for  the 
latter.  In  Snowstorm  gulch,  however,  large  reservoii*s  have  been  built, 
and  booming  is  carried  on  with  great  success. 

The  ground  of  Messrs.  Mills  &  Hodges,  between  Alma  and  Dudley, 
proved  the  most  productive  last  year.  They  are  operating  against  the 
left  bank  of  the  stream,  and  have  a  beast  from  30  to  100  feet  high  for 
many  hundred  feet  in  length.  The  ground  is  comparatively  free  from 
lK>wlders,  and  is  broken  by  the  hydraulic  stream  with  great  ease.  The 
resulting  gravel  is  washed  into  narrow  flumes,  which  empty  into  the 
main  creek. 

Tue  Fair  Play  Gold-Mining  Company  owns  the  largest  bar  in  Colorado, 
and  will  operate  on  a  very  extensive  scale.  The  association  owns  1,100 
acres  of  land  opposite  and  below  the  town  of  Fair  Play,  in  a  claim  about 
five  miles  in  length  and  2,000  feet  in  width.  It  is  8up[)lied  with  two 
flumes,  the  lower  of  which  is  4,000  feet  in  length,  C  feet  wide,  and  7  feet 
high.;  but  the  ground  is  so  level  that  bed-rock  has  not  yet  been  reached, 
and  it  is  estimated  that  over  5,000  feet  more  will  have  to  be  driven  before 
it  will  be  gained.  At  present,  only  surface-washings  are  made,  and  the 
yield  is,  of  course,  not  whiit  it  will  be  when  the  bottom  of  the  bar  is 
reached.  Water  is  brought  from  the  stream  above  through  four  large 
ditches,  and  gains  at  the  upper  workings  a  head  of  140  feet,  while  at  the 
lower  the  head  will  be  over  220  feet.  Two  miles  of  conducting-pipe  are 
now  laid  for  present  workings.  The  pipe  is  made  of  sheet-iron,  in  sec- 
tions 20  feet  long,  which  slip  into  each  other,  and  taper  from  the  reser- 
voir to  the  present  workings  from  22  to  8  inches.  This  claim  will  be  re- 
opened early  in  May,  and  will  employ  150  men. 

In  Beaver  Creek,  Messrs.  Freeman  &  Pease  commenced  to  place  in  order 
their  000-acre  claim  last  year,  and  expect  to  be  working  on  a  large  scale 
next  season.  The  ground  in  this  gulch  is  very  deep,  Uut  rich,  and  an 
immense  quantity  of  material  can  be  washed  down.  It  was  in  the  early 
days  a  noted  creek,  but,  owing  to  the  high  cost  of  working  it,  has  lain 
idle  for  many  years.  It  will  now  be  opened  systematically  and  with 
capital,  and  may  be  expected  to  produce  Ifeavily. 

3.  Blue, — Nothing  new  of  note  is  to  be  reported  from  the  placer- work- 
ings of  this  valley.    The  production  of  1874  amounted  to  $70,000,  and 
was  taken  from  the  old  and  standard  claims  in  French,  Illinois,  Iowa, 
Lomox,  Georgia,  Swan,  and  Indiana  gulches.    Early  in  the  year  a  project 
was  set  on  foot  to  carry  a  ditch  from  the  Upper  Swan  Biver  into  the  head 
of  Georgia  gulch,  which  is  the  richest  gulch  in  this  valley.    It  has  not 
jet  been  completed,  nor  am  I  able  to  ascertain  whether  it  was  com- 
menced.   The  new  ground  to  be  won  would  amply  warrant  a  large 
expenditure  of  money  to  bring  water  into  it.    In  the  operations  on  the 
Blue  and  its  tributaries  the  system  of  booming,  which  was  introduced 
Some  two  yeai*s  ago,  has  almost  completely  superseded  all  other  methods 
of  washing  where  there  is  sufficient  inclination  of  the  ground. 

IfOde-warkinga. — 1.  Snake  River  district — This  district,  one  of  the 
^'^rllest  discovered  in  Colorado,  has  developed  more  slowly  than  any 
other,  principally  by  reason  of  its  great  inaccessibility  and  the  heavy 
and  unpromising  character  of  the  ore.  In  ftict,  it  was  in  the  Coaley 
lode,  on  Glacier  Mountain,  that  the  first  discovery  of  silver  in  the  Terri- 
tory was  made ;  but  the  quantity  was  small,  anil  for  many  years  it  has 
Only  been  known  in  the  dreams  of  prospectors.  The  district  in(*.ludes 
the  camps  of  Montezuma  and  Peru.  The  ores  are  heavy,  carrying  both 
^nc  and  lead,  and  as  a  rule  are  not  rich  in  rilver.  There  is  no  market 
as  yet  nearer  than  Georgetown,  and  transportation  across  the  Snowy 
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range  is  only  possible  in  sammer,  and  then  at  a  cost  of  $18  to  $20  p^ 
ton.  Early  in  1874  an  excitement  sprang  np  concerning  the  mines,  and 
the  district  was  invaded  by  about  two  hundred  prospectors  fronr  George- 
town, South  Park,  and  Denver,  who  continued  there  until  driven  out  hy 
tlie  deepening  snows  on  the  range.  The  result  of  the  excitement  was  the 
discovery  of  a  number  of  new  lodes,  the  re-opening  of  many  of  the  old 
ones,  and  a  lively  interest  among  smelters  and  millers.  There  is  now  a 
comi>any  forme4l,  with  the  purpose,  as  soon  as  the  weather  will  permit, 
of  erecting  smelting- works  ac  Peru  to  handle  the  heavy  galena-ores  of 
that  and  neighboring  camps.  Last  year  these  Peru  lodes  were  consider- 
ably dfeveloi)ed.  They  are  undoubtedly  of  great  strength  and  value, 
carrying  very  heavy  bodies  of  gsrtena,  that  will  assay  from  ^  to  GO 
ouuites  of  silver  per  ton. 

The  Oomstock  property  is  the  only  claim  in  this  district  upon  which 
continuous  work  has  been  done  for  the  past  two  yeiirs.  It  is  owned  by 
the  Boston  Silver-Mining  Ck>mpany,  which  has  a  large  and  fine  mill, 
and  is  now  engaged  in  driving  a  tunnel  for  the  vein,  which  will  cut  St 
600  feet  deep,  it  is  now  within  300  feet  of  the  lode.  It  is  reported  that 
this  company  will  open  its  works  for  custom-ore  next  season. 

2.  Breckenridge  district. — ^The  ores  of  this  district  are  of  low  grade,  (in 
silver,)  but  very  pure  galenas.  The  veins  are  numeronS|  but  only  a  few 
have  been  worked,  as  until  lately  no  market  has  been  found  for  the 
ores.  In  the  summer  of  1873,  Messrs.  Spears  &  Conant  put  up  a  small 
reverberatory  furnace  at  Lincoln  City,  (French  gulch,)  which,  however, 
did  not  prove  successful.  In  1874  the  mode  of  treatment  was  altered 
by  the  introduction  of  a  blast-fumace^  which,  not  proving  satisfactory 
alone,  was  supplemented  by  the  addition  of  two  Ornmmond  lead-fur 
uaces.  These  last  did  well,  and  by  September  they  were  fired  up  iu 
earnest,  and  continued  running  steadily  and  successfully  till  the  close 
of  the  year.  The  product  of  the  four  months*  run  was  216  tons  of  work- 
lead,  carrying  from  60  to  80  ounces  of  silver  per  ton.  The  ore  is  derived 
mainly  from  the  Cincinnati  or  liobley  lode,  which  has  been  develoi>cd 
to  a  considerable  extent,  and  is  capable  of  producing  10  t/Ons  daily  of 
almost  pure  galena.  The  works  having  proved  successful,  owners  of 
Other  Hiuiilar  veins  are  preparing  to  open  them  next  summer,  and  the 
company  will  probably  enlarge  its  facilities  in  order  to  work  the  increased 
supply.  The  work-lead  is  shipped  by  train  across  Hamilton  Pass  to 
the  South  Park,  and  from  there  it  is  carried  to  Denver,  where  it  takes 
rail  to  Chicago,  bringing  6  cents  to  6  cents  per  pound,  aft^r  ivfining, 
exclusive  of  the  value  of  silver  contained  in  it.  Breckenridge  district 
contains  also  a  number  of  gold-veins,  but  none  are  being  worked. 

3.  Hall  and  Geneva  gulches  are  located  at  the  extreme  northwest 
corner  of  Park  County  and  on  the  eastern  flank  of  the  range.  The  ores 
are  galena,  gray  copi)er,  and  zinc-blende,  in  a  gangue  largely  compased 
of  sulphate  of  baryta.  Bismuth  has  been  met  with  in  a  number  of  the 
veins,  (in  a  mineral  supposed  to  be  bismuth-silver,)  and  iron,  generally 
in  an  oxidized  instea(i  of  a  sulphnreted  condition.  The  latter  occurs 
both  in  regular  veins  of  micaceous  iron  and  iu  deposits  of  ocher  and  hog 
iron.  Zinc  is  not  a  prominent  mineral,  nor  met  with  in  quantities  suffi- 
cient to  cause  much  trouble  in  smelting.  But,  on  the  other  hand,  baryta 
forms  so  large  a  portion  of  the  gangue  of  the  ores  as  to  makie  them  very 
intractable.  To  add  further  to  the  difficulties  in  treating  the  product 
of  this  district,  the  gray  copper,  which  carries  the  bulk  of  the  silver, 
occurs  so  intimately^  mingled  and  interspersed  with  the  heavy-spar  that 
hand-dressing  cannot  be  resorted  to.  At  the  same  time  water-separa- 
tion is  rendered  impossible  by  the  fact  that  the  two  minerals  have 
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nearly  the  same  specific  gravity.  It  is  not  surprising,  therefore,  that 
as  yet  no  successful  method  of  smelting  has  beeu  reached. 

Tlie  Hall  Valley  Smelting  and  Mining  Company  has  control  of  most 
of  the  rich  and  valuable  mines  in  Hall's  gulch,  and  also  owns  the  best 
of  those  outside.  It  has  spent  money  freely  in  developing  its  property, 
and  has  a  consitlerable  quantity  of  ore  in  sight,  besides  several  hundrea 
tons  at  the  dressing  and  smelting  floors  of  the  works.  The  latter  are 
very  extensive  in  plan,  having  a  calculated  capacity  of  40  tons  per  day. 
The3'  are  fitted  up  without  regard  to  expense.  Extensive  separating 
and  sizing  apparatus  (modeled  on  German  systems)  receives  the  ore 
after  it  passes  through  the  crusher  and  rolls.  From  these  the  mineral 
is  carried  on  trucks  to  the  furnace-room.  Here  the  trouble  commences. 
Last  summer  three  large  and  handsome  cupolas  were  erected,  but  on 
trial  did  not  prove  successful.  Later  in  the  year  the  erection  of  rever- 
beratories  was  begun,  and  at  its  close  they  had  not  yet  been  put  in 
operation.  I  am  of  the  opinion  that,  with  the  complex  ores  to  be  handled, 
no  pimple  smelting  can  be  carried  on  until  a  large  i)ercentage  of  the 
heavy-spar  is  separated.  This  will  doubtless  prove  a  difiicult  task. 
Tfie  prominent  mines  of  the  district  are  the  Whale,  Cold  Spring,  Lift- 
wick,  Kevenue,  Congress,  and  Treasure  Vault. 

The  Whale  is  opened  very  extensively,  and  is  said  to  show  a  million 
dollars'  worth  of  ore  in  the  various  levels.  It  crosses  the  top  ridge  of 
the  main  divide  diagonally,  and  is  attacked  very  advantageously  by 
adit-levels  on  the  course  of  the  vein. 

A  full  description  of  this  remarkable  lode,  by  Mr.  J.  L.  Jeruegan, 
M.  E.,  in  charge  of  the  mine,  is  herewith  given : 

The  Whale  lode  occurs  in  the  main  range  of  the  Eocky  Mountains, 
Park  Connty,  Colorado  Territory,  at  the  Hall  Valley.  It  has  been 
opened  up  and  worked  to  some  extent  by  the  Whale  mine,  situated 
some  11,300  feet  above  the  level  of  the  sea.  The  mine,  with  700  feet  of 
the  lode  on  either  side  of  the  discovery-shaft,  is  the  property  of  the 
Hall  Valley  Silver- Lead  Mining  and  Smelting  Company. 

The  adjacent  country-rock  is  a  compact,  fine-grained  gneiss ;  its  gen- 
eral strike  is  about  north  and  south,  dipping  steeply  to  the  west.  In 
the  immediate  vicinity  of  the  mine  the  strata  are  very  nearly  vertical. 
The  gneiss  incloses  numberless  veins  of  a  reddish  granite,  in  which  the 
feldspar  largely  predominates  over  the  quartz  and  mica,  the  latter  often- 
times being  scarcely  perceptible.  As  a  general  rule,  these  granitic  veins 
seem  to  more  frequently  follow  the  lines  of  stratification  of  the  gneiss 
than  otherwise.  They  are  of  varying  width,  some  large,  some  small; 
the  larger  are  from  5  to  6  feet  wide.  Gash  veins  of  feldspar  and  quartz 
are  also  of  very  frequent  occurrence. 

The  general  trend  of  the  lode  is  about  northeast  and  southwest,  in- 
tersecting the  countrj -rock  at  about  an  angle  of  45^  to  its  stratification. 
It  dips  to  the  northwest  at  an  angle  of  65^.  I  am  unable  to  accurately 
state  how  far  this  lode  has  been  traced  upon  the  surface,  but  it  is  at 
least  well  known  to  extend  entirely  through  the  mountain  upon  which 
the  mine  is  situated,  and  is  traceable  over  the  ridge  by  a  hollow  extend- 
ing for  some  distance  along  the  surface,  in  which  the  lode  crops  out. 
This  hollow  in  the  surface-rock  has  probably  been  formed  through  de- 
composition of  the  vein-matter  by  atmospherical  influences.  The  width 
of  the  crevice  is  variable,  generally  between  5  and  10  feet ;  the  pay-vein 
varies  from  an  inch,  or  less,  to  36  inches.  The  vein  is  generallj^  accom- 
panied, both  on  foot  and  hanging  walls,  by  a  whitish,  semi-decomposed 
rock,  composed  of  quartz  and  decomposed  feldspar,  and  in  some  places — 
where  the  process  of  decomposition  has  not  reached  as  advanced  astage — 
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a  lijtbt-greenisb  or  black  mien.  Tbia  rock,  therefore,  is  in  plaeea  cwd- 
pos&l  of  ull  tbe  coustitaents  of  gneiss,  and  ia  audonbtedly  Dotiiing  mwe 
nor  lesa  Lbao  tbe  aame  in  a  decomposed  condition,  it  fs  oheii  very 
Btrongly  impregnated  with  iron  pyritea,  generally  crystallised  in  miimte 
cubes,  and  it  is  probably  onlng  to  the  presence  of  this  mineral  that  tbe 
rock  ia  In  auch  a  atate  of  decomposition.  The  vein  is  freqaently  sepa- 
rated from  this  decomposed  country-itxik  by  a  "  goage"  oi  clayey  rah- 
stunce. 

The  accompftuying  sketch  will  serve  to  give  the  reader  a  more  latai 
idea  of  tbe  gcDeral  atructure  of  the  Utde. 


-V       r  1    T       A 


CROBS-BKCnON  OP  WnAue  lodk.— A.  Deeoirpawid  ^ein  fiDprepiated  wEUt  faoD 
pyrites.  B.  Vein  of  borite  iooloBiDg  irragDlor  bimchM  of  galena  and  gny  oopptt. 
0  0.  Clay  "googe." 

The  occarring  minerals,  inclndiug  also  those  conatitnting  tbe  decom- 
poaed  walla  of  the  vein,  ore  quartz,  decomposed  feldapar,  mica,  day, 
barite,  dolomite,  (brown  apar,)  iron  pyrites,  galena,  gray  copper,  (tetra- 
Lednte,)  copper  pyrites,  malachite,  azurite,  and  sulphate  of  oopper. 

The  iekUpur  and  mica  are  couBued  to  the  decomposed  wall-rocks. 
Quartz  occurs  both  in  tbe  wull-rocka  and  the  ore-vein.  Iron  pyrites 
seem  to  be  almost  entinUy  confined  to  tbe  decomposed  wall-rocks,  mere 
traces,  if  any,  occurring  in  the  ore-vein.  Barite,  brown  spar,  galena, 
and  gray-cop|>er  pyrites  are  present  only  in  the  ore-vein.  Tiie  clay 
constitutes  the  "gonge"  on  either  side  of  the  ore-vein.  The  minerals 
of  secondary  formation,  niulacbius  azurite,  and  sulphate  of  copper,  are 
iilso  eoiiQned  to  the  ore-vein,  and  occur  principally  in  portions  of  the 
lode  not  far  from  the  surface. 

Of  the  metalliferous  miiicntla,  galena  and  gray  copper  areof  tbe  most 
frequent  occurrence.  Barite  is  the  principal  aud  almost  only  gangne 
where  the  ore  vein  is  of  any  considerable  width;  where  pinched,  how- 
ever, quartz  and  brown  spar  are  associated  with  it,  the  barite  sometimes 
disappearing,  esiwcially  if  tbe  vi'iu  carries  no  ore. 

The  entire,  or  almost  entire,  absence  of  iron  pyrites  in  the  ore- vein  is 
rather  singular,  espechtlly  as  the  decomposed  gueisson  either  side  is 
frequently  strongly  impregnated  with  this  mineral.  This  circumstance 
might  bo  explained  by  impregnation  from  the  vein  outward  into  the 
wall-rocks,  accompanied,  perhaps,  by  deposition  of  other  mineral  in 
the  space  formerly  occupied  by  the  iron  pyrites. 

Crystallized  occur :  barite,  quartz,  brown  spar,  galena,  tetrahedrite, 
(seldom,)  and  iron  pyrites.  Tbe  barite  often  in  large  tabular  crystals; 
brown  spar  in  small  rhombohedrous ;  quartz  in  six-sided  prisms,  termi- 
nated with  six-sided  pyramids:  galena  in  cubes  modified  by  the  octa- 
bedroo ;  tetrahedrite  in  modified  tetrahedrons,  and  iron  pyrites  in  minate 
cubes  in  the  decomposed  wall-rocks  only.  The  crystals  of  quartz  are 
oftentimes  coloied  a  reddish-brown  or  yellow,  through  the  aj^ncy  of 
oxide  of  iron,  and  the  crystals  of  bante  a  pinkish  color.     The  presence 
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of  oxide  of  iron  is  very  general  id  the  upper  portions  of  tbe  rein,  near 
tbe  surface,  imparting  to  the  crevice-matter  and  wall-rocks  a  more  or 
less  reddish-brown  tint-,  thus  forming  a  very  distinct  gossan,  or  "iron 
hat." 

Of  pseudomorphism,  one  instance  only  lias  come  within  my  observa- 
tion ;  it  was  copper  pyrites  after  tetrahedrite. 

The  general  strncture  of  the  vein  is  porphyritic;  snowy-white  barite 
inclosing  irregular  lumps  of  galena  nud  gray  copper.  The  banded  struc- 
ture, honeve^,  is  not  uncommon  for  Hh'ort  distances,  espectalty  where  tbe 
vein  IS  pinched.  The  presence  of  the  banded  structure  in  this  lode 
speaks  in  favor  of  its  belonging  to  the  class  of  true  flssure-velns,  on 
which  point,  I  think,  there  can  he  no  doubt. 

It  has  previously  been  intimated  that  the  vein  varies  iu 
Width,  being  much  wider  in  some  places  than  in  others,  as 
represented  herewith.  Its  porphyritic  structure  is  shown  in 
the  wider  parts,  and  the  banded  where  it  is  pinched.  This 
frequent ly-recurring  inequality  in  the  width  of  the  vein  may 
be  owing  to  a  lateral  movement  of  the  fissure- walls  subse- 
quent to  the  formation  of  the  crevice.  Smooth  and  pol- 
ished slickeusides  are  often  observable,  and  their  occor- 
rence  speaks  somewhat  in  conUrmation  of  tbe  above  view. 
Striated  slickensides,  however,  from  which  the  direction  of 
the  movement  might  possibly  be  deduced,  have  never  come 
\Mthin  my  observation. 

Heaves  and  slides  are,  up  to  the  present  time,  a 
unknown  to  the  lode.    The  vein  sometime^  splits  " 
and   incloses  a  fragment  of  the  conntry-roek, 
tailed   by   the   miners  a  "horse."     Spurs  and 
stringers  also  occur.    In  drift  Ko.  1  of  the  mine,   i 
73  teet  from  the  mouth  and  in  the  hanging-wall, 
a  spur,  measuring  about  2i  inches  In  width,  Iv 
comes  in  at  about  an  angle  of  4,5°  and  joins  the 
maiu  \eii1.     The  course  of  its  stiike  is  about 
north  and  sonlh,  consequently  parallel  to  the 
stratification  of  the  country -rock;  its  dip  also 
Pinch  coincides  wjth  the  same,  namely,  to  the  west.    Its  mineral 

character  agrees  with  that  of  the  main  vein,  the  gangue  consisting  of 
bante;  tbe  metalliferous  minerals  are  galena  and  gray  cop|ier.  Tims 
for,  1  have  not  been  able  to  trace  this  bmnch  of  tbe  vein  into  tbe  lower 
uorkuigs  of  the  mine. 

Some  235  feet  from  month  of  same  drift,  the  vein  throws  off  another 
spur  at  about  an  angle  of  iI(P  into  the  foot-wall,  dipping  north  15°  west, 
therefore  opjiosite  to  dip  of  maiu  vein.  In  drift  No.  2,  50  feet  vertical 
distance  in  a  straight  line  beneath  the  same  point  in  drift  No.  1,  tbe 
same  spur  can  be  i>erceived  coining  again  into  the  main  vein  on  the  foot- 
wall,  it  having  a  dip  of  about  25°,  which  would  bring  them  together 
somewhere  between  the  second  and  third  levels.  This  spur  or  branch- 
vein  must  consequently  describe  an  arc  of  a  circle,  as  represented  in 
Fig.  3,  which  is  an  ideal  cross  section :  a,  main  veinj  b,  branch  vein. 
Whether,  in  driving  the  first  and  second  levels  further  to  tbe  south- 
west ou  the  line  of  tho  main  vein,  this  branch  veiu  will  agaiu  come  in 
and  join  the  vein,  remains  to  be  seen. 

Ab  regards  the  distributiou  of  metalliferoas  mineral  within  the  vein, 
it  aeema  to  be  more  or  less  influenced  by  the  nature  of  the  cuaotry-rock, 
gangue,  and  width  of  crevice.  Where  the  crevice  is  wide,  the  gangue 
vuusUts  almost  euiircly  of  cr,^  stalltue  barite ;  the  adjoining  country  tut^k. 
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is  soft  and  decomposed,  and  at  tbe  same  time  strongly  impregnated 
with  iron  pyrites,  and  the  metalliferous  minerals  seem  to  be  present  in 
much  greater  proportion.  Where  the  vein  is  pinched,  the  wall-rocks  are 
ancouformable,  hard,  and  of  a  less  decomposed  nature,  a  light-greenish 
or  black  mica  forming  one  of  its  principal  constituents,  deficient  in  iron 
pyrites,  and  at  the  same  time  contain  numerous  little  stringers  of  a 
grayish  quartz.  The  gray  copper  oftentimes  seems  to  be  present  Id 
proportionately  larger  quantities  in  the  narrower  parts  of  the  vein :  or, 
more  strictly  speaking,  the  relative  proportion  of  gray  copper  to  galena 
is  greater  than  in  the  wider  portions  of  the  vein.  Where  oarite  o<x;nr8 
in  large  crystals,  the  metalliferous  minerals  are  more  scattered  and  less 
frequent.  Where  tbe  vein  throws  off  spurs  or  divides,  in  taking  in  a 
^^  horse,"  it  is  almost  always  poorer.  It  is  probable  that,  in  further 
exploitation,  the  ore  will  be  found  to  be  chiefly  confined  to  zones,  or 
chimneys,  as  already  the  first,  second,  and  third  levels  have  been  drifted 
through  considerable  ground  on  the  vein  that  has  proved  quite  barren 
of  ore,  though  the  crevice  has  always  remained  well  defined. 

The  most  striking  characteristic  of  this  lode  is  a  crevice  almost  entirely 
filled  with  the  mineral  barite,  carrying  argentiferous  galena  and  gray 
copper.  The  preponderance  of  barite  over  all  the  other  minerals  of  tlie 
vein  is  of  great  significance  in  regard  to  the  dressing  and  sabsequent 
metallurgical  treatment  of  the  ore. 

The  Whale  lode  might  perhaps  be  well  compared  to  the  so-called 
barytic-lead  formation  of  Freiberg,  in  Saxony,  of  which  the  principal 
minerals  are  barite,  fluorite,  quartz,  galena,  and  zinc-blende.  CommoD 
to  both  are  barite,  quartz,  and  galena. 

The  geological  history  of  this  lode  seems  to  have  been  simple,  and 
somewhat  as  follows :  1.  Formation  of  the  fissure  in  the  countjry-roek 
by  means  of  plutouic  agency,  and,  perhaps,  accompanied  at  the  same 
time  by  a  lateral  movement  of  one  or  both  of  the  fissure-walls.  2.  Depo- 
sition from  solution  of  minerals  now  composing  the  vein-material  on  the 
sides  of  the  fissn.e.  A  third  period  might,  i>erhaps,  be  added,  viz,  the 
impregnation  of  the  country-rock,  from  the  vefti  outward,  with  iron 
pyrites. 

The  above  might,  of  course,  be  extended  into  many  more  periods, 
were  the  eftects  of  cliemical  clianges  to  be  taken  into  consideration.  I 
do  not  wish  to  be  understood,  by  deposition  of  minerals  now  composing 
the  .vein,  as  assuming  that  the  minerals  were  actually  de|)osited  from 
their  solutions  in  tlie  very  form  and  state  of  chemical  composition  in 
which  they  are  at  present  found;  it  is  by  far  more  probable  that  many 
and  various  chemical  changes  have  taken  place  since  the  time  of  their 
first  crystallisation  upon  the  sides  of  the  crevice. 

There  are  numerous  other  veins  in  the  vicinity  of  the  Whale  lode 
which  have  been  more  or  less  developed,  and  almost  all  of  them  are 
similar  to  the  Whale  in  many  of  their  characteristics,  especially  iu 
the  frequent  occurrence  of  barite,  which  is,  to  ssvy  the  least,  worthy  ot 
notice. 

Both  the  Cold  Spring  and  Leftwick  are  well  opened,  and  in  the  former 
a  very  large  body  of  almost  pure  galena  was  found. 

The  Kevenue  is  at  the  head  of  Geneva  gulch,  at  an  altitude  of  over 
12,000  feet  above  the  sea,  and  its  shaft  and  ore  house  are  directly  on  top 
of  the  range.  It  has  been  opened  for  about  400  feet  and  to  a  depth  of 
about  05  feet,  and  ciirries  a  very  regular  seam  of  galena  and  gray  copper, 
averaging  4  to  0  inches,  and  worth  in  silver  about  $120  per  ton. 

The  Congress  is  a  i)arallel  lode,  not  over  30  feet  to  the  southeast  of 
the  lievenue,  and  of  the  same  general  character. 
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Tbe  Treasure  Vault  contains  bismuth-silver-ores,  and  at  the  time  of 
its  discovery  created  considerable  excitement.  Several  other  veins  of 
the  same  character  have  been  found,  and  it  is  now  known  ^that  there  is 
a  well-defined  belt  of  lodes  carrying  ores  of  this  metal  at  the  head  of 
Geneva  gulch.  They  have  a  uniform  course  nearly  north  and  south, 
crossing  the  others,  and  give  every  iudication  of  more  recent  formation. 
As  yet  they  have  produced  but  little  beyond  specimens,  but  their  loca- 
tion apd  the  poverty  of  their  owners  will  easily  account  for  that. 
During  last  summer  about  1,600  pounds  of  "slide"  found  on  the  slope 
below  the  Hidden  Treasure,  and  supposed  naturally  to  have  come  from 
it,  were  taken  to  Georgetown  and  sold  at  the  rate  of  $400  per  ton. 

The  ore  has  been  examiined,  and  appraiches  in  its  analysis  very 
nciirly  that  of  the  mineral  schapbachite. 

4.  Mosquito  district — It'  is  now  over  two  years  since  the  limestone 
formations  of  the  Mosquito  range  were  found  to  contain  deposits  of  silver 
and  gold  ores.  At  first  it  was  expected  that  the  surface-pockets  discov- 
ered would  disiippear  in  depth,  or  that  it  would  be  impossible  to  trace 
them,  but  time  and  development  have  given  a  very  different  aspect  to 
the  mines  of  this  district.  While  there  are  still  no  greater  assurances 
of  continuance  in  the  segregations,  nor  any  evidence  that  they  lead  to 
))ermanent  fissures  In  the  underlying  strata  of  crystalline  rocks,  the 
deposits  have  proved  so  extensive  and  so  easily  worked  that  they  rank, 
deservedly,  among  the  best  mines  in  the  Territory. 

The  Mosquito  range  is  a  spur  of  the  great  continental  divide,  breaking 
off  from  the  latter  about  twelve  miles  north  of  Fair  Play,  and  coursing 
nearly  south  for  forty  or  fifty  miles.  From  the  head  of  this  spur  (Mount 
Lincoln)  the  ridge  sinks  slowly  southward  until  it  assumes  the  character 
of  a  low  divide  at  the  southwestern  corner  of  the  South  Park.  There 
it  bends  to  the  east,  and,  gradually  rising  again,  terminates  in  Pike's 
Peak,  one  of  the  three  great  eminences  of  the  Kocky  Mountains.  Along 
its  entire  course  it  forms  the  divide  between  the  South  Platte  and 
the  Arkansas,  and  the  western  and  southern  boundary^ of  the  South 
Park.  The  floor  of  the  latter  is  of  sedimentary  origin,  consisting  of 
sandstones  and  limestones,  and  these,  abutting  against  the  Mosquito 
range,  are  tilted  up  and  form  a  portion  of  its  eastern  slope.  The  forma- 
tion is  shown  very  clearly  on  the  sides  of  Mounts  Lincoln  and  Bross, 
and  is  as  follows,  commencing  with  the  lowest: 

First.  Mica  schist,  from  600  to  700  feet  thick,  and  carrying  minute  quan- 
tities of  gold  and  silver  ores,  but  too  finely  disseminated  to  be  of  value. 
This  stratum  is  supposed  to  be  underlaid  by  granite.  It  is  the  lowest 
known  rock  of  the  Mosquito  range. 

Secondly.  Quartzite,  about  500  feet  thick,  carrying  auriferous  iron  and 
copper  pyrites  in  apparently  true  fissure-veins. 

Thirdly.  White  limestone,  300  feet  thick,  slightly  metalliferous. 

Fourthly.  Blue  limestone,  300  feet  thick.  This  stratum  carries  all  the 
rich  silver-mines,  the  best  being  ibund  near  its  upper  face. 

Fifthly.  Sandstone,  partially  decomposed ;  from  40  to  50  feet  wide ; 
carrying  throughout  grains  of  iron  and  copper  pyrites,  .which,  how- 
ever, are  extremely  i)oor  in  the  precious  metals. 

Sixthly.  Porphyry.  Tbisrockformsthecaps  of  the  two  above-mentioned 
peaks,  being  cut  away  in  the  depression  between  them.  It  is  com- 
pletely disintegrated  on  and  near  the  surface,  and  marked  by  the  action 
of  glaciers.  When  polished  it  is  found  seamed  with  slate  and  quartz 
dikes,  and  the  whole  mass  is  sensibly  impregnated  with  silver  and  gold. 
On  Mount  Lincoln  this  porphyry  cap  is  about  200  feet  thick,  while  on 
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Mount  Bross  it  is  about  400  feet,  thus  showing  an  indination  of  the  strata 
to  the  south  of  about  15^. 

All  the  great  silver-mines  are  found,  as  has  been  stated,  in  the  h\m 
limestone  belt.  Outside  of  that  no  deposits  have  been  discovered  of  any 
value.  The  ore  occurs  in  beds  and  chambers  parallel  with  the  dip  o( 
the  strata,  in  apparently  true  fissures  striking  across  the  strike  of  tbe 
limestone,  and  in  irregular  deposits  or  pockets,  having  no  general  coarse 
or  pitch,  and  often  unconnected  with  each  other  in  the  same  mine  bv 
any  seam  or  fissure  by  which  to  follow  from  one  to  the  other.  8k>iue 
times  these  pockets  are  very  farge,  extending  for  long  distances  into 
and  along  the  hill,  and  again  they  are  but  little  vuggsin  the  rock,  entirely 
alone,  and  separated  by  hundreds  of  feet  from  any  other.  Very  few,  if 
any,  of  the  mines  show  any  regularity,  either  in  the  course  or  pitch  of 
their  ore-bodies,  and  often  the  mineral  is  so  disseminated  throughout  tbe 
rock  that  what  might  be  termed  the  vein-material  is  many  feet  in  width 
and  entirely  without  any  well-defined  boundary.  In  fact,  so  irregular 
are  the  ore-channels,  that  it  is  often  an  impossible  matter  to  tell  where 
the  pay-material  ceases,  without  assays  or  mill-tests. 

The  ores  furnished  by  the  Lincoln  and  Bross*  mines  are  generally 
sulphides.  Copper,  lead,  iron,  and  antimony  in  a  sulphureted  or  oxidized 
condition,  form  the  mass  of  the  material,  and  in  these  the  silver  is  dis- 
tributed as  glance,  native  metal,  and  perhaps  a  little  chloride,  though 
the  occurrence  of  tbe  latter  compound  is  very  doubtful.  Galena  exists 
in  very  small  quantities,  copper  to  a  higher  i>ercentage,  while  probably 
the  largest  proportion  of  base  metals  is  in  the  various  minerals  of  iron. 
All  these  deposits  are  accompanied  with  the  gangue  of  heavy-spar,  which 
often  furnishes  a  clew  by  which  to  trace  out  hidden  bodies  of  mineral, 
and  is  confidently  followed  by  the  miner  as  a  sure  guide. 

Tbe  following  is  a  short  description  of  tbe  most  prominent  mines : 

Tbe  jMoose  deposit  crops  out  on  tbe  northeast  face  of  Mount  Bross, 
and  has  been  extensively  "developed  for  a  distance  of  500  feet  along  it« 
course.  Tbe  vein  of  ore  lies  nearly  horizontal,  and  is  very  regular  in 
size  and  character.  But  little  ore  has  been  produced  during  the  year, 
but  tbe  seam  has  been  developed  steadily.  Over  a  million  dollars'  worth 
of  ore  is  in  sight,  with  no  diminution  in  the  size  of  the  vein.  This  is 
undoubtedly  the  most  extensive  deiK>sit  of  tbe  district,  and  has  proved 
to  be  more  regular  and  even  in  its  course  than  any  other. 

The  Hiawatha  is  a  segregation  of  pockets,  some  of  which  have  yielded 
thousands  of  dollars.  It  is  worked  after  no  regular  system,  but  followed 
wherever  the  leaders  and  stringers  indicate  a  continuance  of  the  de- 
posit. As  nearly  as  lean  learn,  its  yield  has  amounted  tiO considerably 
over  8^00,000  since  first  oi)ened. 

Tbe  Dolly  Varden,  Russia,  Lincoln,  Montezuma,  and  Elephant  are  all 
of  tbe  same  class.  Detailed  descriptions  of  their  workings  would  sound 
like  accounts  of  indiscriminate  quarrying.  Such  is  the  nature  of  the 
deposits  that  no  system  can  be  followed  out  aud  no  calculations  made 
upon  tbeir  future.  It  will  not  be  above  tbe  mark  to  state  that  the  mines 
just  meutioi\ed  have  yielded  dunng  the  year  1874  about  $300,000  worth 
of  ore. 

Lower  down  on  the  mountain,  and  in  the  stratum  of  quartzite,  are 
located  tbe  gold-veins  tbe  disintegration  of  which  has  undoubtedly  for- 
nisbed  tbe  fioat-gold  of  the  Platte  placers.  Tbey  are  mostly  old  dis- 
coveries, and  iu  tbe  early  days  yielded  richly  from  the  decomposed  sur- 
face-quartz. When  unchanged  iron  and  copper  ores  were  struck,  they 
were  deserted,  and  supposed  to  be  valueless.  When,  however,  the  Alma 
and  Dudley  Smelting-Works  were  built,  a  demand  arose  for  pyrites  for 
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flaxitij?,  and  the  lodes  were  re-opened  to  furnish  these  minerals.  It  was 
then  discovered  that  the  ore  was  still  auriferous;  and  since  that  time 
they  have  been  continuously  and  steadily  producinpf. 

A  list  of  this  class  comprises  the  Phillips,  Orphan  Boy,  War  Eagle, 
and  a  number  of  others  of  minor  importance.  The  ore  is  mostly  iron 
pyrites,  carrying  from  J  to  2  ounces  gold  per  ton,  and  a  small  percent- 
age of  copper. 

The  mines  of  Mosquito  district  have  produced  during  the  year  about 
3,000  tons  of  silver-ore,  of  an  average  value  of  $140  per  ton,  and  $50,000 
worth  of  auriferous  pyrites.  The  production  has  been  somewhat  in 
excess  of  the  demand ;  and  there  can  bo  no  doubt  that  if  smeltiug-facili- 
ties  were  greater,  the  mines  could  with  great  ease  be  made  to  double 
their  yield.  It  is  estimated  that  at  the  close  of  the  year  nearly  $2,000,000 
worth  of  ore  was  in  sight  in  the  various  mines  or  stacked  on  the  dumps. 

As  just  intimated,  the  reducing-facilities  of  the  South  Park  are 
hardly  adequate  to  the  supply  of  ore.  The  only  works  in  operation  dur- 
ing tbe  year  were  the  Alma  Works,  which  produced  $452,000  worth  of 
matte.  This  was  shipped  to  Black  Hawk  for  separation.  The  process 
is  an  exact  copy  of  that  in  use  by  the  Boston  and  Colorado  Smelting 
Company,  viz,  roasting  and  matting,  and  has  been  found  to  be  com- 
pletely successful.  The  Mount  Lincoln  Smelting- Works,  at  Dudley,  for 
some  reason,  have  lain  idle  during  the  entire  year,  while  the  Holland 
Works  did  not  prove  a  success,  owing  to  the  lack  of  a  suliicient  quan- 
tity of  galena. 

The  general  condition  of  the  district,  however,  is  satisfactory  and  en- 
couraging. In  spite  of  the  lack  of  capital  to  develop  the  mines  find  to 
carry  on  ample  reducing- works,  it  has  sprung  in  two  years  to  the  posi- 
tion of  the  third  camp  in  the  Territory,  and,  owing  to  the  ease  with 
which  the  rock  may  be  worked,  ailbrds  more  than  usual  facilities  for 
self-development.  Prospecting  all  along  the  eastern  flank  of  the  Mos- 
quito range  for  twelve  to  fifteen  miles  from  its  head  shows  that  it  is 
metalliferous  to  a  high  degree,  and  capable  of  yiehiing  immense  quan- 
tities of  ore  Jor  a  long  time.  The  question  as  to  the  permanence  of  the 
deposits  is  one  not  likely  now  to  trouble  the  miner,  as  there  are  evi- 
dences everywhere  that  they  are  extensive  and  numerous. 

5.  Upper  Arkamas, — This  district  embraces  about  a  dozen  gulches  among 
tbe  headwaters  of  the  Arkansas,  carrying  both  gold  and  silver  veins. 
Its  production  last  year  was  small,  not  over  $145,000,  which  was  derived 
Diaiuly  from  the  gold-mines.  There  is  as  yet  no  market  for  silver-ore, 
and  most  of  that  which  has  been  produced  has  been  shipped  to  Golden 
City  for  treatment.  The  belt  at  the  upper  end  of  the  valley  is  un- 
doubtedly a  re  appearance  of  the  same  belt  that  courses  through  Monte- 
£uma  and  Breckenridge,  and  is  almost  exclusively  argentiferous.  Lower 
down  gold-veins  appear,  which  are  most  strongly  developed  in  Cali- 
fornia and  Colorado  gulches.  The  occurrence  of  ores  of  nickel  and 
cobalt  iu  the  ores  of  the  upper  valley  is  perhaps  the  only  matter  of 
miueralogical  interest  that  has  been  shown  by  the  year's  operations. 
These  metals  are  found  with  argentiferous  galenas,  but  in  small  quan- 
tities. From  a  number  of  tons  of  Home  Stake  ore,  treated  by  Mr.  West, 
at  Golden  City,  about  500  pounds  of  nickel  speiss  was  run  out,  carrying 
iirom  2  to  12  per  cent,  of  that  metal.  The  great  distance  of  the  mines 
from  railroads  prevents  this  metal  from  affording  any  profit  to  the 
miner. 

THE  SAN  JUAN  COUNTBY. 

The  first  excitement  over  the  San  Juan  mines  has  died  out,  but  some 
eDConragement  is  given  for  future  honorfide  operations.    T\i^  ^\iMv^^  ^csssr 
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trict  of  Sonthwesteni  Colorado  is  now  known  to  be  very  prolifioof  goidaod 
silver  veins,  and  there  can  hardly  be  a  doubt  that  in  a  tew  years  it  irill 
be  proved  to  be  a  very  promising  mining-field.  So  far  the  miyority  (tf 
the  discoveries  are  of  silver,  and  the  mines  bear  more  resemblance  to 
those  of  Georgetown  than  to  those  of  any  other  district  in  Golorada 
Bat  there  are  many  varieties  of  formations  and  classes  of  veins,  some 
of  which  are  entirely  distinct  from  any  yet  found  in  the  Territoiy.  As 
a  whole,  the  country  may  be  describeil  as  exceedingly  nigged  and  moont- 
ainons,  and  comparatively  bare  of  vegetation  and  timfc^.  The  rocks 
are  principally  the  granites,  gneisses,  and  quartzites  found  elsewhere  in 
the  Sierra  Madre  range,  with  here  an<l  there  croppings  of  trap  and 
other  volcanic  rocks.  The  mineral- veins  do  not  show  much .  regularity 
in  position  or  course,  and  if  surface-indications  prove  reliabtei  will  be 
found  faulted  and  irregular  below.  As  a  rule  they  are  of  great  strength, 
and  are  frequently  found  standing  above  the  surface  for  long  distaDoea. 
The  gold  and  silver  lodes  are  not  separated  into  belts  or  districtSi  bat 
the  former,  except  in  the  Summit  district,  appear  to  be  accidents,  and 
will  perhaps  be  found  to  change  to  silver  at  100  or  200  feet  in  depth,  as 
has  been  the  case  in  »o  many  veins  in  lower  Clear  Greek  Goauty. 

The  locations  so  f»r  made  number  nearly  two  thousand,  foar-iifUis  of 
which  are  silver-lodes.  A  number  of  these  are,  of  coarse,  double — tbat 
is,  two  or  more  on  the  same  vein^so  that  the  actual  number  of  dis- 
tinct veins  discovered  hus  probably  not  been  over  twelve  hundred*  Tiie 
country  is  now  divide<i  into  the  following  districts:  Summit,  De»> 
tnr,  Alamosa,  Telluric,  Sangre  de  Ghristo,  Lake,  Uncompahgre,  Ham- 
bold  t,  Adams,  El  Dorado,  Mosca,  La  Plata,  Mancos, .  Auimaiis,  and 
Eureka. 

Geographically,  it  is  divided  into  two  almost  equal  divisions  by  the 
main  range  of  the  Koeky  Mountains,  on  the  western  slopes  of  which  are 
the  mines  around  and  in  Baker  Park,  and  those  on  the  tributaries  of  tbe 
Uncompahgre  and  Gunnison.  East  of  the  range  are  the  mines  clustered 
around  the  upper  waters  of  the  Alamosa  and  Kio  Grande  del  Norte. 

Concerning  the  first  the  following  extract  from  a  letter  received  by 
the  Georgetown  Mining  lieview  will  give  all  that  I  am  able  to  obtaiu  d 
a  reliable  and  satisfactory  nature: 

The  miniDg'bclt  of  San  Jnan  is  twenty-five  miles  broad,  commoDoing  at  Mioeral 
Creek.  The  country-rock  is  principally  composed  of  granite.  There  is  also  a  ruck, 
locally  called  hornstone,  which  is  black  in  color,  and  Very  hard  and  t-ongh.  ThisisthA 
general  rock  of  the  conntry,  altbongh  there  are  a  nntnber  of  places  where  syenite  dis-  . 
tinctly  occurs.  The  vein-iuuterial  is  gjenerally  massive  white  qnart/.,  (illcd  with  min- 
erals of  all  kinds,  iron  and  copper  pyrites,  zinc-blende,  galena,  gray  copper,  antimoDy, 
and,  in  fact,  I  doubt  if  there  is  a  known  mineral  that  cannot  be  found  iu  greater  orlett 
quantities.  Calc-spar  also  occurs  in  some  of  the  veins,  iu  a  thiu  streak  by  itself,  divid- 
iug  the  seams  of  ore.  At  Mineral  Creek  there  are  a  number  of  veins  opene<l,  showing 
micaceous  iron  and  a .  little  galena.  These  are  the  Baker  Park  mines,  and  the  ben 
extends  north  for  a  dist.'ince  ofabont  three  miles  to  Hazleton  Mountain,  which  carriei 
the  first  rich  belt,  and  although  the  veins  are  narrow,  (not  averaging  more  than  3  to  5 
inches  of  ore,)  a  nunilier  (if  them  are  working  to  a  good  proOt.  The  best  of  these  an 
the  Grey  Kagle,  Susquehanna,  and  Aspen.  The  gray  copper  in  these  veins  assays  from 
5U0  to  2,300  ounces  per  ton  ;  the  galena  runs  lightly,  fiO  to  HO  <muces.  A  small  quantity 
of  native  silver  has  been  taken  out  of  the  Asi>eu.  In  this  belt  there  is  a  streak  of  siao- 
blende,  almost  pure,  and  about  4  feet  in  width.  It  assays  too  light  to  be  of  any  valM 
with  no  market  for  zinc. 

From  here  to  Minnie  Creek  the  lodes  are  of  huge  dimensions,  carrying  galena  poor  in 
silver;  but  this  statement  Ikih  some  notable  exceptions.  The  Pride  of  the  Went,  owufd 
by  two  Georgetown  miners,  is  perhaps  the  best  lode  in  San  Juan,  the  ore  stmclc  being 
7  feet  wide,  of  solid  galena^  interspersed  with  gray  copper,  and  rauuing  well,  (at  lea«t 
in  assays.)  The  Green  Mountain  lode  is  a  similar  vein,  but  has  not  the  same  true  vein 
appeiirance,  nor  does  it  carry  as  large  a  body  of  ore  iis  the  Pride  of  the  West.  How- 
ever, its  gray  copper  assays  fntin  800  to  1,500  ounces  per  ton,  and  the  galena  about  lOO 
ounces.    These  lodes  are  located  a  little  north  of  the  head  of  Cauninghiuc  Qulcb,  sud 
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•ni  hero  to  Miniiio  Creek  the  veins  are  freqoeut,  and  many  of  them  are  of  immense 
e,  but  assay  low,  (from  6  to  40  ounces  i>er  ton.)  Almost  any  piece  of  rook  you  may 
tk  up  on  the  hill-side  will  assay  about  6  ounces,  and  more  than  half  the  slide  is  made 
of  rock  filled  with  ore.  I  have  seen  from  100  to  180  ounces  taken  from  such  pieces. 
The  mines  on  Minnie  Creek  are  of  large  size,  carrying  considerable  rich  ore,  aud 
issiug  each  other  at  every  conceivable  angle.  Consequently  there  are  lots  of  dis- 
tes,  and  tine  chances  for  law-suits.  I  did  not  take  anything  here,  but  'went  on  to 
reka  district,  which,  I  think,  will  prove  to  be  the  best  camp  in  San  Juan.  Here  the 
ins  have  regular  courses,  (northeast  to  southwest.)  The  change  is  sudden  and 
narkable.  Just  south  of  Eureka  Creek  they  assay  light,  run  in  all  directions,  and 
)  almost  numberless ;  while  on  the  north  side  of  Enreka  and  Niagara  Creeks  they 
ve  a  true  course,  are  largo,  and  about  300  feet  apart.  The  Emma  Dean  is  the  first  of 
8  peculiar  class ;  the  law  makes  the  locations  1,500  by  300  feet,  but  4,000  feet  of  the 
inia  Dean  have  been  sold  up  to  dat«,  and  war  to  the  knife  has  been  declared  by  the 
al  owners,  nil  of  whom  are  t^o  poor  to  go  into  court.  On  this  vein  are  situated  the 
vilion,  Lowlander,  and  two  others,  whoso  names  I  have  forgotten.  Like  all  others  in 
i  belt,  its  outcropping  can  be  plainly  seen  from  a  distance  of  from  five  to  ten  miles, 
sording  to  the  location  of  the  observer. 

The  next  is  the  La  Plata  Grande,  partially  owned  by  your  correspondent,  which  has 
a  same  characteristics  as  the  Emma  Dean.  The  ore  is  composed  of  iron  and  copper 
rites,  gray  copper,  galena,  and  zinc-blende,  set  in  pure  white  quartz..  The  Emma 
:an  has  two  seams  ot  ore,  one  on  the  north  aud  one  on  the  south  wall.  The  former 
8  not  yet  been  opened  sufficiently  to  determine  its  character,  but  the  latter  has  a 
*oot  vein  of  iron  and  copper,  filled  with  gray  copper,  which  in  the  center  is  solid,  12 
ihes  in  width,  and  ranging  from  this  to  6  inches,  but  18  inches  of  the  vein  is  fully 
e-half  gray  copper,  and  assays  from  95  to  2,.500  ounces  i>er  ton,  according  to  its  free- 
•m  from  pyrites.  The  La  Plata  Grande  carries  a  6-foot  streak  of  white  quartz,  filled 
ith  galtua,  gray  copper,  and  zinc-blende. 

The  Great  Western  is  the  next  lode  to  the  north,  and  is  just  300  feet  from  the  La 
ata,  aud  parallel,  carrying  the  same  kind  of  mineral,  but  more  solid  We  took  out 
me  chunks  that  gave  us  a  job  to  turn  over  with  levers.  The  Ca&on  claim  is  upon 
e  same  vein,  one  on  one  side  and  one  on  the  other,  of  the  Animas  River.  These 
ree  discoveries  are  on  ground  where  a  wagon  can  be  taken.  There  is  just  room 
'tween  the  drifts  and  river  for  a  dump.  As  they  cross  the  stream  at  nearly  a 
^ht  angle,  they  can  be  worked  by  drifts,  and  being  only  300  feet  apart,  they  hold 
0  feet  by  1,500,  and  on  this  tract  is  situated  the  only  timber  in  the  neighborhood, 
bich  is  of  considerable  importance. 

Just  to  the  north  is  the  Crispin.  Besides  other  streaks  it  shows  2  feet  4  inches  of 
bite  quartz,  so  filled  with  gray  copper  that  you  can't  set  two  fingers  endwise  on  tho 
ce  w^ithout  touching  that  mineral.  It  assays  from  700  to  1,700  ounces  per  ton.  On 
e  same  vein  are  situated  the  Silver  and  Garibaldi  claims. 

Again  to  the  north  is  the  Hartman  lode,  a  good  vem,  with  5  feot  at  least  of  ore,  and 
inches  of  gray  copper.  From  here  up  to  where  Van  Giesen  is  working,  the  veins 
Q  narrower,  but  where  Van  is  operating  a  new  belt  sets  in,  but  the  veins  are  not  so 
:h  or  wide,  nor  do  they  hold  so  true  a  course  as  those  on  Eureka. 

A.cro8s  tho  Saguocherange,  on  the  Uucompahgre,  is  another  good  belt,  on  which  is 
sated  the  Pougbkeepsie.  Assays*have  been  hsul  out  of  this  vein  running  up  to  10,000 
noes  per  ton.  It  carries  silver-glance  in  considerable  quantities.  Thirty  thousand 
liars  have  been  offered  for  it  and  refused ;  $15,000  have  been  offered  for  the  Hartman 
d  refused  ;  $40,000  asked  by  the  owners  of  the  Crispin,  and  (20,000  offered  by  Penn- 
Ivania  parties. 

Of  the  mines  on  the  eastern  slope,  those  in  Summit  and  adjacent  dis- 
icts  are  the  most  promising.  What  is  known  as  the  South  Mountain 
ppears  to  be  the  center  of  a  broad  belt  of  mines,  mainly  auriferous,  of 
'hich  the  Little  Annie  may  be  taken  as  a  type.  This  location  is  on 
Immd  and  well-defined  vein  of  quartz,  carrying  free  gold  an^  pyrites, 
nd  has  already,  despite  the  small  amount  of  work  done  on  it,  proved  of 
Teat  value.  The  neighboring  veins  appear  to  be  in  almost  all  respects 
imilar,  aud  the  district  on  the  whole  seems  of  unusual  promise. 
Being  located  so  many  hundred  miles  away  from  the  rest  of  the  world, 
Qd  lying  under  the  many  disadvantages  caused  by  hard  winters  and 
Imost  impassable  mountain-barriers,  the  San  Juan  mines  have  as  yet 
0  market  for  ores,  and,  until  this  necessity  is  supplied,  can  hardly  be 
cpected  to  add  much  to  the  bullion-product  of  the  Territory.  During 
8t  year  about  25  tons  of  silver-qre  that  would  reach  $300  to  $400  per 
n  were  shipped  to  various  points  in  the  East  for  reduction^  and  sev- 

H.  Ex.  177 25 
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eral  minor  lots  have  bceu  smelted  at  Golden,  Denver,  and  Black  Hawk. 
In  Baker  Park  two  Buielting-furuaces  were  built  in  1874,  but  they  have 
not  proved  siiceessful.  In  Summit  district  a  stamp-mill  for  gold-qnartz 
has  been  erected,  and  several  other  similar  mills  are  contemplated. 

The  silver-ores  appear  to  be  rather  complex  in  composition,  and  of 
that  nature  which  the  smelter  denominates  as  "heavy.'*  They  will 
therefore  give  plenty  of  trouble  to  inexperienced  metallurgists,  and  be 
the  cause,  undoubtedly,  of  many  failures.  The  abundance  of  copiier^ 
lead,  and  zinc  in  nearly  all  the  mines  ought,  however,  fully  to  compen- 
sate for  the  extra  expense  involved  in  a  complete  process,  so  soon  as 
connection  with  the  rest  of  the  world  makes  it  possible  to  send  them  to 
a  market. 

The  latest  interesting  development  in  these  mines  is  the  discovery 
in  the  Hotchkiss  lode  of  tellurides  of  gold  and  silver.  It  has  been 
confirmed  by  Mr.  Schirmer,  of  the  Denver  mint,  and  therefore  may  be 
considered  as  an  undoubted  fact.  Judging  by  the  pref^nt  couditioD  of 
the  other  tellurium-districts  of  the  Territory,  I  cannot  regard  the  dis- 
covery as  likely  to  prove  commercially  important. 

FREMONT  COUNTY. 

For  the  following  statistics  in  regard  to  the  mineral-prodoction  of  this 
county  I  am  indebted  to  Mr.  K.  N.  Clark,  the  supennteudent  of  the 
Caiiou  City  coal-mines : 

Tons. 

The  Canon  City  coal-field  yielded  in  1874 19,385 

The  Caiion  City  coal-field  yielded  in  1873 12,    " 


Increase C,47b 

Which  was  all  shipped  over  the  Denver  and  Rio  Grande  Bailroad.  In 
addition  to  this,  the  road  shipped  129  tons  of  silver-ore,  from  the  Hard 
scrabble  district,  which  yielded  by  mill-returns  $21,986,  and  8J  tons  of 
copper-ore,  yielding  about  30  per  cent,  of  copper.  The  above  is  the  total 
yield  of  silver  from  this  county. 

GENERAL    NOTES  ON  THE  TREATMENT  OF   COLORADO  ORES.* 

Whether  Colorado  ores  are  reallj'  as  rebellious  as  in  past  times  they 
have  been  supposed  to  be,  or  whether  this  Territory  is  supposed  to  bi 
a  legitimate  and  proper  field  for  the  trial  of  every  new  and  outrageons 
idea  that  is  hatched  by  would-be  metallurgists,  it  is  certainly  true  that 
the  metallurgical  industry  here  grows  slowly,  and  does  not  show  any- 
thing like  the  advance  that  is  necessary  to  keep  pace  with  the  increasiDg 
ore-product.  This  is  evidenced  by  the  quantity  of  high-grade  ores  that 
are  still  shipped  to  the  Eastern  States  and  to  Germany  for  treatment. 

Still  native  metallurgical  science  advances,  though  very  irregularly, 
and  in  most  cases  the  advance  is  gained  by  bitter  experience.  Per- 
haps the  most  discouraging  feature  of  the  subject  is  the  fact  that  in  the 
new  San  Juan  districts  some  of  the  same  errors  that  were  made  iu 
the  early  days  of  Clear  Creek  and  Gilpin  Counties  are  being  rei)eated, 
and  under  circumstances  which  offer  no  excuse.  Even  in  the  older 
towns  and  under  the  shadow  of  former  failures  can  be  found  evidences 
of  the  same  disregard  of  science  and  experience  which  nearly  wrecked 
the  young  community  in  18G2-G6. 

*  Those  are  the  snggestions  and  opinions  of  Mr.  Van  Wagonen.  I  can  only  say  that 
they  Beem  to  me,  in  the  main,  very  reasonable.  But  I  do  not  feel  Boro  thattbofataie 
of  Colorado  metallurgy  will  bo  in  all  respects  what  he  prophesies. — R.  W.  R. 
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om  the  work  of  the  year  I  gather  the  following  results : 
le  stack-furnace  (Stetefeldt  or  Airey)  for  roasting  purposes  seems 
kve  proved  unequal  to  the  treatment  of  the  blendic  ores  of  Colorado, 
ist  its  most  ardent  admirers  have  given  it  up,  and  have  gone  back 
le  old  reverberatory  or  modifications  of  it.  As  a  system,  roasting 
amalgamation  is  slowly  losing  favor,  and  bids  fair  in  a  few  years  to 
way  before  methods  of  treatment  that  will  save  not  only  the  pre- 
)  met^als,  but  also  lead,  zinc,  and  copper.  The  introduction  in  Stew- 
Works  of  the  Hunt  &  Douglass  process  is  an  effort  to  compro- 
on  this  point  by  saving  copper.  As  *ead,  the  most  abundant  base 
A  in  the  district  in  which  these  works  are  located,  is  unprovided 
[  am  inclined  to  think  that  the  addition  will  only  effect  a  postpone- 
[,  in  the  general  change.  As  a  system,  however,  roasting  and  amal- 
Eition  has  been  greatly  improved  during  the  la«t  two  ^^  ears.  The 
BSt  between  the  friends  of  the  reverberatory  and  of  the  Briickner 
ider  has  resulted  in  a  close  study  and  improvements  of  each,  so  that 
ring  of  88  to  90  per  cent,  is  now  expected,  where  before  mill- men 
ght  they  were  doing  well  to  get  80  per  cent.  The  combination  of 
3  reverberatories,  known  as  the  Stewart  furnace,  works  well,  and 
gh  presenting  no  new  ideas,  may  be  considered  as  an  advance  on 
)liiin  single-hearth  furnace. 

le  matte-producing  works  show  no  particular  improvement,  and 
)  made  none.  They  have  met  with  the  usual  amount  of  success, 
are  well  proved  to  be  the  correct  system  for  all  classes  of  ores  not 
leavy  in  zinc  or  lead.  In  the  treatment  of  the  zinc-blende  so  abun- 
in  many  parts  of  the  Territory,  Mr.  West,  of  the  Golden  Smelting 
pany,  has  furnished  to  the  Georgetown  Mining  Review  some  inter- 
g  results  of  his  experience  at  Golden,  which,  as  a  corroboration  of 
known  metallurgical  experience  at  other  points,  appear  to  be  worth 
>ducing  here.  Speaking  of  his  intentions  when  the  Golden  Works 
t  being  built,  Mr.  West  says : 

)  general  character  of  the  ore  in  the  several  districts  was  taken  into  account  when 
iug  the  works  in  Golden,  with  the  view  of  treating  such  as  wonld  afford  the  largest 
y.  Subsequent  experience  taught  me  that  I  had  overestimated  the  supply  of 
irrying  a  high  percentage  of  lead.  It  was  supposed  that  ore  could  be  obtained 
would  afford  a  mixture  of  25  per  cent,  galena  sufficient  to  collect  the  precious 
8  and  yield  a  profitable  return  from  the  lead.  Had  such  been  possible,  no  diffi- 
could  have  arisen,  but  when  it  was  proved  that  less  than  15  per  cent,  of  galena 
II  that  we  could  procure,  and  often  this  would  carry  an  equal  percentage  of  zinc, 
86  in  silver  was  too  high  to  allow  of  profitable  operation. 

a  run  of  200  tons  of  ore  that  averaged  25  per  cent,  galena  and  7  per  cent,  blende, 
eld  was  equal  to  90  per  cent,  of  the  lead,  97  of  the  silver,  and  the  whole  of  the 
md  copper.  Another  run  of  90  tons  of  ore,  in  which  the  galena  averaged  15  per 
of  the  moss  and  the  blende  14  per  cent.,  the  yield  was  only  47  per  cent,  of  the 
.Dd  87  of  the  silver.  Such  a  loss  would  be  insupportable,  and  if  a  better  class  of  ore 
not  be  obtained,  or  some  improvement  in  reduction,  the  business  would  not  be 
able. 
e  in  assa^'ing  the  fumes  and  slag,  for  the  purpose  of  checking  the  loss,  showed  the 

0  be  so  rich  as  to  account  for  all  or  nearly  all  of  the  loss.  The  slag,  according  to 
mdition  of  the  furnaces,  assayed  from  6  to  lH  ounces  of  silver  per  ton,  while  the 

1  from  the  chambers  and  flues  assayed  only  from  7  to  9  ounces.  The  proportion 
lies  to  the  mass  is  too  small  to  render  it  of  account.  Most  of  the  time  the  furnace 
id  well,  and  the  slag  flowed  quite  freely,  and  did  not,  to  all  appearances,  contain 
latte. 

areful  examination  nnder  the  best  glass  at  command  did  not  discover  any  grains 
tte,  but  upon  borrowing  a  microscope,  and  further  following  up  the  examination, 
kls  of  blende  could  be  detected  in  almost  every  piece.  Here  was  apparent  the 
tanae  of  loss.  The  crystals  of  blende  had  passed  through  the  furnace  without 
;e  or  decomposition,  and  the  law  of  specific  gravity  had  prevented  them  from  sink- 
ito  the  matte. 

dently  a  more  pefect  decomposition  of  the  blende  before  passing  to  the  smelting- 
ce  was  necessary,  or  a  better  result  ooald  not  be  obtained.    Finer  grinding  and 
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repeated  roasting  did  not  act  as  well  as  was  anticipated,  and  some  agent  was  necessary 
to  assist  the  decomposition.  Knowing  the  action  of  silica  at  high  temperatures  to  be 
quite  effective  in  decomposing  many  sulphates,  I  determined  to  nse  a  larger  proportion 
in  the  roasting-charge  and  increase  the  heat  to  semi-fusion.  The  result  more  than 
jnstified  my  conclusions.  The  slags  were  free  from  crystals  of  blende,  and  the  assay 
fell  from  7  ounces  to  3  ounces  of  silver  per  ton.  I  continued  this  course,  carefully  noting 
results,  until  called  upon  to  take  charge  of  the  Denver  Works. 

Here  I  found  70  tons  of  siliceous  ore  which  had  been  ground  quite  fine,  and  as  the  pre- 
vious superintendent  had  used  uj^  all  ore  that  could  be  easily  smelted,  1  had  all  the 
blende  and  quartz  to  work.  Taking  the  mass,  and  mixing  in  proportions  with  iroo- 
oxides  so  that  the  quartz  would  form  40  per  cent,  of  the  charge  passed  to  the  roasting- 
furnace,  I  mixed  the  blende  in  quantity  up  to  17  per  cent.,  the  galena  avergiog  about 
the  same.  This  mixture,  was  carefully  roasted  and  fused,  and  the  whole  fKtted  together 
to  prevent  loss  in  the  blast-furnace  from  the  blowing-out  of  fine  ore.  The  fritted  Tumps 
examined  showed  that  the  blende  was  decomposed,  and  a  vitreous  mass  of  silicates  of 
iron,  lead,  and  zinc  formed.  This  mass,  when  passed  to  the  smelting-fumace,  was  easily 
reduced,  and  a  clean  slag  was  formed,  carrving  less  than  I  ounce  or  silver  to  the  tpn. 

The  silica,  then,  had  proved  a  friend.  The  high  temperature  necessary  for  flitting 
had  decomposed  the  blende  and  formed  a  union  of  the  zinc-oxide  and  silica,  or,  in  other 
words,  the  affinity  of  silica  for  the  zinc-oxide  was  stron^r  than  that  of  the  sulphuric 
acid.  The  latter  had  been  expelled  and  a  new  combination  had  been  formed.  No  doubt 
the  lead  present  claimed  the  silver  in  this  new  relationship,  and  in  the  reactions  in 
the  suielting-furnace  the  lead  and  silver  were  reduced  to  the  metallic  state.  In  this 
case  the  perfect  result  is  undoubtedly  due  to  the  finely-ground  silica,  and  in  my  future 
operations  I  increased  the  quantity  as  well  as  grinding  finer,  and  have  had  do  further 
trouble  from  loss. 

The  agents  at  Georgetown  know  how  freely  I  bought  of  blendic  ores  the  past  sum- 
mer, often  taking  ore  containing  30  per  cent,  zinc,  and  making  do  reduction  on  tbat 
account,  and,  after  an  imperfect  clean-up,  I  have  only  a  loss  in  the  season's  operatioiM 
of  less  than  5  per  cent,  ot  the  silver  purchased,  aft;.er  going  through  the  operatioas  of 
smelting,  separating,  and  refining. 

The  following  table,  prepared  by  Mr.  Van  Wagenen,  shows  the  present 
extent  and  nature  of  metallorgical  works— other  than  stamp-mills— io 
Colorado : 


Table  $howing  the  name,  character,  and  location  of  the  various  reduction-tporks  in  Colorado. 


Namo  of  works. 


Boston  and  Colorado  Smelting 
Com  pan  J'. 

Alma  Smelting;  Compony 


*  Uuit4?d  States  General  Smelt- 
in;;  and  Mining  Company. 

*  Swaufvea  (Colorado)  Smoltiog- 

Woiks. 
Sfo  wart's  Silver-Keduciug  Com- 
pany. 

Judd  &  Croflby 


Pi-lican 

Xcderland 

-  Hall  Volley  Works 

*  Golden  Smelting-Works >». 


Denver  Smelting-Works  , 


"  Lincoln  Citv Smelting- Works. 
■*  TJoyd's  Smelting-Works 


'^  Ohio  and  Colorado  Smelting 
Company. 

Denver  Smelting  and  Concen- 
tration Companj'. 

*  Col lom's  Works 

'  Collom's  Works 


System  employed. 


Roasting  and  copper 
matte. 


.do 

.do 

do 


Konsting  and  amalga- 
mation. 

do 


do. 

do 

Lead-reduction . 
do 


do 


do  . 

Peculiar 


Chlorination.. 
Concentration 


.do 
.do 


I 


Tom. 
40 


15 
12 
19 
15 


12 

15 
15 
40 
12 

20 


10 
15 

20 

20 

15 
10 


Plant. 


2  calcining  and  2  mat- 
ting furnaces ;  separate 
ing  works. 

1  ccucining  and  1  mat- 
ting furnace. 

do 


.do 


4  calcinins-fnmac«8  and 
8  pans,  Hunt  &  Dong- 
Ir8& 

1  calcining- furnace  and 
3  pans. 

5  cylinders  and  5  barrels. 
4  cylinders  and  8  pans. . . 
3  cupolas 

1  slag-furnace  and  1 
stack  (blast)  furnace. 

2  roosting-farnaces,  1 
stack,  and  Balbach  re- 
fining-plant. 

2  Drummoud  furnaces  . . 

Reverberatorv,     stack, 

and  fusion  furnaces. 


1  leod-fnmace  and  oon- 
centration-machinery. 


*  These  works  were  not  in  operation  daring  the  entire  year. 


LocaUiw. 


Block  Hawk. 

Alma. 
Spanish  Bar. 

Empire. 
Georgetown. 

Do. 

Do. 
Nederland. 
HaU  Gokh. 
Golden. 

Denrer. 

French  Gold- 
Boulder. 

Salina. 

Donrer. 

Idaho. 
Black  Hawk 
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CHAPTER  VIII. 

ABIZONA. 

the  southern  portion  of  this  Territory  have  come  frequent  re- 
iring  the  year  just  past  of  the  revival  of  a  once  flourishing  min- 
istry, which  had,  however,  for  years  been  actually  wiped  out  of 
;e  by  the  Apache  Indians.  These  have  now  been  quiet,  thanks 
fill  and  energy  of  General  Crook,  for  more  than  a  year,  and  miners 
spectors  have  in  large  numbers  flocked  into  the  country,  reoccu- 
Id  districts  and  locating  new  ones. 

dering  the  isolated  position  of  the  country,  it  must  be  acknowl- 
hat  mining  afi'airs  have  changed  for  the  better  with  wonderful 

'y  and  though  great  results  in  the  way  of  bullion-sbipnients 
'  course,  not  been  re^iched  in  so  short  a  time,  it  is  confidently  ex- 
hat  another  year  will  permanently  incorporate  Southern  Arizona 
St  of  bullion-producing  districts. 

e  many  discoveries  made,  I  mention  the  following  briefly,  hoping 
^t  year  I  shall  be  able  to  record  the  favorable  results  of  mining 
:allurgical  operations  which  are  now  anticipated. 
Ostrich  gold  vein,  located  in  a  range  of  mountains  about  eighty 
)uthwest  of  Tucson,  is  no  doubt  at  present  the  most  important 
y  in  Southern  Arizona.  The  vein  has  been  found  along  a  dis- 
'  about  6,000  feet,  and  a  great  many  locations  have  been  made, 
m  6  to  12  feet  wide,  and  the  ore  is  reported  to  assay  from  $40  to 
;r  ton  in  gold,  and  to  contain,  besides,  considerable  silver.  A 
of  shafts,  from  20  to  50  feet  in  depth,  have  been  sunk  on  various 
that  of  Mr.  D.  C.  Thompson  being  the  best  developed.  This  is 
inal  Ostrich,  which  has  been  worked  by  Mr.  Thompson  for  sev- 
iths  during  the  latter  part  of  the  year.  The  same  gentleman 
V  8  arrastras  on  ore  from  this  mine,  and  this  number  was  to  be 
-ably  increased.  Messrs.  Carr  &  Hopkins,  wha  have  lately 
one  of  the  claims  on  the  Ostrich,  intend  to  put  up  a  stamp-mill 
itely. 

Id  Trench  mine  in  the  Patagonia  Mountains,  which  was  described 
ner  report,  has  been  leased  by  a  Mexican,  Senor  Padres,  who 

a  large  number  of  workmen  employed  in  mining  and  smelting. 

;er  operation  has  as  yet  been  conducted  on  a  limited  scale,  the 

i  being  only  small;  but  larger  smelting-works  are  soon  to  be 

Meanwhile  several  wagon-loads  of  argentiferous  lead  have  been 

from  the  mine.    The  main  shaft  on  it  is  240  feet  deep,  where 

is  6  feet  wide,  carrying  ore  assaying  $70  silver  per  ton.  On  the 
m  of  the  original  Trench,  Seiior  Padres  is  sinking  a  shaft, 
nd  water  are  comparatively  plenty  in  this  vicinity. 
)ld  Mowry  mine,  which  is  now  in  possession  of  the  Patagonia 
ly,  lies  five  miles  south  of  the  Trench,  on  the  southeast  spurs  of 
[igonia  Mountains.  The  country-rock  here  is  granite  and  lime- 
ud  the  ore  is  argentiferous  galena,  carbonate  of  lead,  and  iron- 
ets.  It  is  low-grade  in  silver,  but  generally  rich  in  lead, 
e  same  mountains,  Messrs.  D.  A.  Bennett  and  B.  N.  Fish  have 
teed  mining  operations  on  the  San  Jos6  and  the  Santa  Maria, 
fts  on  which,  at  the  end  of  the  year,  were  respectively  100  feet 

feet  deep.    The  ore  is  argentiferous  gelana,  some  of  viVi\aVi>aaA 
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been  smelted  by  Seiior  Padres.    The  owners  of  these  mines  expect  to 
have  smeltiug-worka  of  their  own  in  the  near  future. 

In  the  Santa  Kita  Mountains  considerable  prosi)ecting  and  mining 
have  been  done.  One  of  the  prominent  mines  here  located  is  the  Lost 
Ledge.  It  is  situated  on  the  south  slope  of  the  mounUiins,  and  about 
five  miles  north  of  Sonoita  Creek.  It  was  discovered  a  number  of 
years  ago,  but  after  a  shaft  12  feet  deep  had  been  sunk,  mining  had  to 
be  abandoned  on  account  of  the  danger  from  Apaches.  The  vein  was 
less  than  1  ioot  thick  at  the  surface,  but  in  the  bottom  of  the  sluift 
it  had  increased  to  3  feet.  Lately  it  has  been  taken  up  by  several 
residents  of  Tucson,  among  whom  are  Messrs.  John  H.  Archibald  and 
E.  X.  Fish,  who  have  concluded  to  begin  at  once  the  sinking  of  the 
shaft  to  a  depth  of  at  least  100  feet. 

Considerable  prospecting  has  been  done  on  the  east  side  of  the  SaDta 
Bita  Mountains,  not  far  from  Crittenden,  by  D.  B.  Bea,  A.  Smith,  and 
P.  J.  Hand.  This  district  is  wholly  new ;  ttiat  is,  there  is  no  evidence 
in  it  of  any  work  in  former  times,  though  the  distance  southeast  from 
Tucson  is  only  about  thirty-five  miles.  The  pro8|)ectors  named  have 
taken  up  nine  claims,  some  of  which  contain  gold  and  others  silver. 
Along  the  cailon,  on  the  sides  of  which  the  quartz-claims  are  located, 
there  is  reported  to  be  a  considerable  extent  of  good  placer-grooud. 
The  veins  east  of  the  canon  are  described  as  gold,  those  west  as 
silver  veins.  There  is  plenty  of  grass,  oak  and  pine  timber,  as  well  as 
water,  in  the  country.  Besides  the  parties  named,  two  others  have 
lately  pros]>ected  the  country  and  located  a  large  number  of  additional 
gold  and  silver  veins. 

On  the  Salero  Hill,  a  south  spur  of  the  Santa  Bita  Mountains,  a  new 
mining-camp  (Boyleston)  was  established  during  the  latter  part  of  tbe 
yt-ar.  The  district  is  called  Truman  district.  A  large  number  of  loiles 
have  here  been  opened,  which  show  argentiferous  galena  of  excellent 
quality.  The  country-rock  is  granite,  with  porphyry.  The  Salero  lode 
has  a  northeast  and  southwest  course,  while  some  twenty  others  ran 
nearly  due  eavst  and  west.  Some  of  these  veins  carry  very  quartzose 
a.inalga mating  ores,  but  most  of  the  others  furnish  ores  which  will  have 
to  be  treated  by  smelting.  In  at  least  one  of  the  veins,  the  Serena,  gold 
occurs  in  addition  to  the  silver.  There  is  abundant  evidence  in  this 
vicinity  that  the  mines  have  been  formerly  worked,  most  probably  by 
the  early  Jesuits  who  visited  this  country. 

The  Arivaypa  Canon,  east  of  San  Pedro,  has  also  been  prospected  bv 
Mr.  Atkinson  and  others,  and  a  number  of  copper  and  silver  veins  have 
here  bi*en  located  and  slightly  worked.  In  short,  most  of  the  older  and 
once  famous  silver-districts  to  the  south,  southeast,  and  southwest  of 
Tucson  have  been  iuvaded  during  the  year  by  prospectors  and  miners 
Old  claims  have  been  relocated  under  new  names,  and  energetic  work 
has  been  done  in  many  instances.  Beside  this  some  new  fields  hav« 
been  opened,  and  it  is  only  fair  to  expect  that  the  mining-industry  of 
this  region  will  henceforth,  if  undisturbed  by  savage  foes,  pursue  * 
course  of  progress  which  adverse  circumstances  have  heretofore  ren- 
dered i  m  1  )iac  t  icable. 

In  the  immediate  vicinity  of  Tucson  and  all  around  it  a  number  of 
copper-veins  have  been  discovered  and  worked.  To  reduce  these  ores 
Messrs.  Tully,  Ochoa  &  Co.,  of  Tucson,  have  erected  small  smelting- 
works  in  the  city,  and  a  few  short  campaigns  have  been  made. 

The  most  astonishing  discoveries  have,  however,  been  made  during 
the  last  year  just  west  of  the  line  between  New  Mexico  and  Arizona,  is 
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e  inouutaitis  north  of  the  Gila  River,  and  in  the  vicinity  of  its  tribu- 
ries,  the  Rio  Francisco,  Prieto,  and  Bonito. 

The  following  interesting  description  of  the  recent  developments  in 
is  wonderful  copi)er- region  in  Arizona  is  contributed  by  Mr.  A.  Har- 
3keil,  whose  connection  with  the  trade  as  one  of  our  largest  dealera  in 
pper,  and  particularly  his  connection  with  these  mines,  afford  him  un- 
ual  opportunity  for  knowing  that  whereof  he  speaks.  The  abundance 
d  richness  of  these  ores  bid  fair  to  make  this  district  famous  through- 
t  the  world. 

before  the  rebellion  already  the  Santa  Rita  and  Hanover  mines  in  Ne>y  Mexico 
ro  largely  exploited.  An  account  of  them  appears  in  one  of  the  former  reportH  on 
uiDg-8tati8tic8.  The  war  broke  up  this  industry,  but  it  has  now  been  resumed  in 
w  Mexico  and  the  adjacent  portion  of  Arizona,  and  bids  fair  to  assume  very  larce 
>portious;  indeed,  when  trausportation-facilities  are  improved,  a  business  is  hkeiy 
l^row  np  in  that  region  hardly  inferior  to  that  of  Chili,  in  copper-produce,  and  of 
^ater  magnitude,  and  more  protitable,  than  that  of  Lake  Superior. 
The  mouutaius  in  which  the  veins  and  deposits  of  copper  occur,  lie  north  of  the  Gila 
irer,and  between  its  tributary  streams,  the  Rio  Francisco,  Prieto,  and  Bonito,  in  Ari- 
la,  extcndiug  to  near  Silver  City,  in  New  Mexico,  and,  although  at  a  considerable  alti- 
le,  they  are  easily  accessible,  well  watered,  timbered,  and  eveu  fertile.  The  copper- 
«,  at  any  depth  thus  far  reached  by  the  miner,  are  all  of  the  rich  dectmi posed  varieties. 
e  nature  of  the  copper-ore  in  the  veins  appears  thosnmo  on  toi>of  the  mountain  :is  in 
s  ^orge  1,000  feet  below ;  the  same  a  few  feet  below  the  outcrop  as  at  the  bottom  of 
haft ;  richer,  by  far,  and  in  greater  volume  than  in  the  famous  mine  of  Urroeneta  in 
ill.  Solid  mtisses  of  red  oxide,  copper-glance,  and  true  carbonate  are  the  red^Iar 
«  of  the  veins,  as  distinctly  separate  from  the  varied  gangue-rocks  of  clay,Time- 
ue,  (&c.,  as  the  most  economical  miner  could  wish,  and  lavished  upon  the  mountains 
truly  gigantic  proportions.  Yello«v  pyrites  are  not  found  as  yet,  but  in  several  places 
njuch  oxidized  iron  occurs  with  the  glaLce  as  to  indicate  there  a  transformation 
ai  pyritons  minerals.  The  average  yield  of  the  ore  dressed  by  hand  is  35,  50,  and  70 
:  cent. of  copper;  while,  unlike  sulphuret-ores,  these  oxidize<l  ores  can  be  smelted 
uost  as  readily  and  cheaply  as  the  concentrated  native  copper-mineral  of  Lake  Supe- 
r,  which,  in  liict,  does  not  average  much  higher  in  percentage  of  copper. 
[t  is  obvious  that  this  great  wealth  of  copper,  the  richest  formation  thus  far  discov- 
•d  on  this  continent,  must  attract  attention.  But,  owing  to  the  distance  from  rail- 
uls,  and  the  greater  difficulty  than  with  precious  metals  of  marketing  the  products, 

freat  influx  of  mining-adventurers  has  taken  place ;  but,  better  than  this,  coinmer- 
enterprise  has  taken  hold  of  some  of  the  miniug-claims,  working  them  with  cap- 
1,  skilled  labor,  and  good  management. 

^Vork  has  been  resumed  in  the  Santa  Kita  and  enlargement  is  contemplated.  At  other 
ices  in  New  Mexico  copper  is  now  being  mined  and  smelt-ed,  the  San  Jos6  and  Chino 
oes  yielding  wonderfully  rich  ores,  while  prospectors  have  discovered  other  promis- 
(  croppingsand  veins  in  the  Burro  Mountains,  and,  farther  east,  in  the  Organ  Mount- 

lt4. 

riie  great  mines,  however,  are  over  the  border  in  Arizona,  within  the  net  of  the  Gila 
tfams,  south  of  the  Sierra  Blanca  and  east  of  the  Cordilleras  de  Gila,  being  situate, 
litically,  in  the  Whitb  Mountain  Indian  rei«ervation.  Croppings  and  deposits  of 
rbonate  in  various  places  and  directions  invite  and  amply  merit  thorough  geological 
OBpecting.  Thus  far,  however,  only  the  oro-hydrograph y  of  the  region  has  been  ascer- 
iDed  and  reduced  to  accurate  maps  for  the  use  of  the  Government,  and  not  yet  pub- 
bed.  This  labor,  as  well  as  many  other  difficult  tasks,  wa**  performed  by  that  splen- 
l  corps  of  explorers,  Lieutenant  Wheeler's  expedition.  Two  mines,  or  veins,  have 
en  sufficiently  prospected  and  explored  ;  and  these  alone  demonstrate  that  we  have 
Fo  the  wealth  of  the  ChUian  mines  couoentrnt4Kl  in  a  few  miles. 
The  Lonf^fellow  mine,  situate  some  ten  miles  west  of  the  post-ofiice  town  of  Clifton, 
a  curiosity  in  its  way,  and  unlike  anything  thus  far  found  in  copper  formations. 
le  length  of  cropping  stripped  thus  far,  simply  because  it  is  all  that  appears  on  the 
rface,  and  satisfied  all  curioc^ity,  is  only  250  feet.  The  length  of  copper-bearing  out- 
»[Mi,  in  extension  of  this,  however,  is  admitted  to  show  thousands  of  feet,  giving  the 
ta  of  a  great  vein  having  given  rise  to  them.  Ihe  ore  cropped  out  along  the  slope 
a  mountain  and  followed  the  turn  of  the  mountain.  The  miners  have  labored  hard 
fiod  the  direction  of  their  vein  proper,  if  it  be  a  vein,  but  without  success.  Wherever 
)y  Aonk  or  tunneled  on  the  slope  of  the  hill,  60,  80, 100  feet,  and  more,  l>elow  the  out- 
t|»y  aud  without  any  dead- work,  they  broke  out  oro;  penetrating  70  feet  into 
»  jnoantain,  at  a  short  distance  below  the  outcrop,  nothing  but  ore  was  found, 
I  the  place  has  thus  necessarily  been  turned  into  an  open  quarry,  aud  eugineer- 
l  operations  acyonmed  to  ten  years  hence.    The  thing  resembles  a  largo  iron- 
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oro  bank,  and,  indeed,  iron  and  clay  occur  with  the  copper-ore.    Some  75  tons  of 
it,  undressed,  were  shipped  to  Baltimore  and  yielded  35  per  cent,  of  copper.    Since 
then,  most  of  the  ore  with  gangne  is  thrown  aside  and  only  the  copp|er-gliuice  and 
red  oxide  transported  to  the  sniehing-works  at  Clifton,  where  the  Mexican  blast-far- 
nnces  nt  llrst  used — worked  by  hand- bellows — have  given  way  to  reverberating  fiir- 
naces  run  by  Welsh  smelters  from  Baltimore,  who  have  built  a  stock  120  feet  high  and 
make  their  own  brick.    A  good  water-power,  furnished  by  the  Kio  I?>eeco,  drivee,  crashes, 
&c.,  and  may  finally  bo  used  for  pressure-blast  engines  should  half-high  furnaces  be 
erected  for  quick  woik.    Wood  being  plenty,  of  great  pyrometrio  value,  (metiqatt,)  and 
only  a.  limited  business  contemplated  at  present,  the  reverberatory  funiooes  are  noir 
most  oonveuient.    The  stock  of  ore  in  dumps  ready  for  smelting,  or  in  coarse  of  trans- 
portation by  huge  wagons  from  the  mine  to  Clifton,  is  1,600  tons,  which,  it  is  calco- 
Jated,  will  produce  1,500,000  pounds  of  pig-copper.    The  mining,  or  rather  qnarryiDg, 
goes  8{)  much  ahead  of  the  capacity  of  smelting  and  transportation  that  a  pause  had  to 
bo  made,  and  now  it  is  likely  that  the  miners  will  have  a  mind  and  leisoro  to  posh  io- 
vestigution  into  the  lay  and  dip  and  l>eariug  of  their  ore-deposit  and  to  prospect  the 
continuations  of  it. 

The  crnde  pig-uopper  produced  was  shipped  to  Baltimore — some  200,000  poands— osd 
being  refined  proved  so(x  and  good  in  quality,  as  did  also  that  from  th»  New  Mexico 
mines.  This  is  due  to  the  £ict  tiiat  neither  antimony,  arsenic,  nickel,  nor  tin  occurs  vith 
the  ores  of  the  region. 

While  this  mountain  of  ore  should  prepare  us  for  surprises  in  that  locality,  it  is  totally 
eclipned  by  the  Caronado  mines,  some  three  miles  west  of  the  Longfellow,  and  discov- 
erea  by  the  party  working  the  latter.  The  discovery  had  been  kept  secret  until  the 
land  had  been  cut  off  from  the  Indian  reservation  by  the  President  or  the  United  States 
and  restored  to  the  public  domain.  This  fact  being  advised  by  telegraph  and  swift  ex- 
presses, a  relocation  was  made  by  the  discoverer,  thus  securing  a  virgin  title  that  can 
nev<^  be  disturbed. 

PIcro  we  have  a  tnio  vein,  in  a  limestone  and  granite  fonuatton,  cutting  moontaios 
and  gorges  9,000  feet  long  as  the  crow  flies,  and  probably  much  longer,  as  a  mouotain 
of  green  carbonates,  some  miles  beyond,  seems  to  lie  in  the  same  direction.  Gay-col- 
ored croppings  of  carbonate  plainly  define  and  picture  out  the  coarse  of  the  vein.  Six 
different  names  had  to  be  given  to  the  successive  locations,  viz,  Boulder,  Horoeshsc, 
Corouado,  Copper  Crown,  Crown  Reef,  Matilda.  The  width  of  croppings  varies*  aTer- 
oging  ',\0  feet,  widest  135  feet,  and  narrowest  2  feet  at  the  commencement,  which  is  in 
Twin  Cafion.  The  vein  rnns  along  both  sides  of  the  cufion,  plainly  visible  h«*ri%of 
solid  red  oxide,  then  ascends  the  mountain  on  both  sides,  one  of  them  rising  },0(K)ft^': 
perixMidicular,  trial-pits  showing  copper-glance  in  limestone  and  other  ores  of  copper 
along  the  wholo  course  of  tbe  vein  for  over  13,000  feet  BU))erficial.  The  main  work  has 
bern  done  on  the  Horseshoe,  where  the  croppings  are  wide,  specimens  fn)m  the  whole 
width  of  which,  carbonates,  jissayed  over  50  per  cent.  An  adit  was  here  cot  15  feet 
bflow  outcrop,  the  l)ottoni  of  which  was  found  to  be  solid  copper-glance  for  20  feet  into 
tlie  vein,  being  as  far  as  the  work  was  carried  up  to  the  time  of  my  envoy's  departure. 
Curiosity  prompted  him  to  turn  the  adit  into  a  wide  open  cut,  and  he  Ibnud  that  the 
snuiUrr  veins  cropping  out  had  at  the  depth  of  15  feet  already  run  together  into  one 
vein,  and  to  all  appearances  this  may  continue  for  the  whole  width  of  Itio  feet.  Thi* 
show  is  euorniouH,  almost  incredible,  but  there  it  now  lies  bare,  ready  for  anylKxlys  in- 
spection. Knough  hiw  been  done  to  show  a  gigantic  ore-course,  bareil  in  the  ea&)n  at 
1,000  feet  below  the  highest  point,  and  the  same  ore  shows  everywhere.  Ti>e  general 
course;  of  the  vein  is  northerly,  but.  it  varies  much  from  a  straight  line,  and  at  one  point 
is  covered  for  GOO  feet  by  a  land-slide. 

It  is  intended  to  proceed  at  once  with  mining  and  road-ma  king,  the  natural  outlet 
being  at  the  Gila,  below  the  mouth  of  the  Fresco,  where  smeltiug-furnaces  and  water- 
works can  be  built,  wood  and  clay  being  plenty. 

Tile  only  great  drawback  of  the  mines,  at  present,  js  the  distance  of  the  location  from 
railroad  transportation.  The  projected  line  of  the  Southern  Pacific  Railroad  runs 
within  a  few  miles  of  the  mines,  that  railroad  built,  ore  could  simply  be  shipped  to  & 
Texas  port,  and  thence  to  Baltimore  and  Europe. 

Thus  far  the  cost  of  mining  and  smelting  has  been  5  cents  per  pound  of  copper,  and 
the  transportation  to  Baltimore  (J  cents  per  pound.  The  distances  are :  From  Clifton 
to  Silver  City, one  hundred  and  twenty  miles;  Silver  City  to  Las  Crncee,  one  hundred 
and  fifteen  miles;  from  there  to  terminus  of  railrojul  in  Colorado,  six  hundred  and  fifty 
miles.  This  distance  will  be  shortened  as  the  railroad  progresses  U)ward  Santa  F6. 
All  these  are  mail-routes,  but  the  merchandise  is  transported  during  eight  months  of 
the  year  by  ox:  and  mule  transportation,  which  take  copper  as  retnrn  freight  at  foar 
to  iive  cents,  and  extra  at  six  cents  per  pound.  The  Coronado  Company,  however, 
contemplate  ruuuluj;  a  train  suOlcieut  to  carry  2,000,000  pounds  of  copper  to  market 

With  regard  to  the  mines  in  Yuma  County,  I  am  again  indebted  for 
information  to  Mr*  F^  H.  Goodwin. 
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Tlie  Castle  Dome  district  appears  to  maintain  its  predominance  as 
the  most  importiint  one  in  the  coaoty.  It  is  situated  only  forty-five 
miles  northeast  of  Yuma,  on  the  western  slope  of  the  Castle  Dome  range. 
Between  twenty  and  thirty  mines  have  been  worked  here  during  the  year. 
Most  of  these  are  loc^ited  on  six  different  parallel  veins.  All  of  them 
contain  argentiferous  galena.  At  the  mine  of  Messrs.  Miller  &  Hop- 
kins shafts  have  been  sunk  to  a  depth  of  250  feet,  and  stopeshave  been 
o]>ened  and  partly  worked  out  on  the  60,  100,  160,  and  220  foot  levels. 
The  ore  has  all  been  shipped  for  reduction  to  San  Francisco,  where,  in 
the  early  part  of  1875,  the  owners  of  the  mine  erected  a  smelting-fur- 
nace,  and  reduced  about  200  tons  of  their  ore.  After  this  they  erected 
furnaces  at  Castle  Dome  Landing,  on  the  Colorado,  about  twenty  miles 
fix)m  the  mines.  At  the  end  of  the  year  these  had  not  commenced 
smelting,  but  were  expected  to  do  so  very  soon. 

Besides  this  mine,  the  Flora  Temple,  the  mines  of  the  California 
Mining  Company,  those  of  the  Chelson  Bros.,  the  McKenzie  Mining 
Company,  W.  T.  Miller,  Bettis  &  Goodwin,  Boberts  &  Helm,  and  several 
others  have  been  worked.  The  monthly  shipment  of  ore  to  San  Fran- 
cisco during  the  year  has  amounteil  to  about  150  tons.  Most  of  the 
mines  are  easily  worked,  at  small  expense. 

At  the  end  of  the  year,  Mr.  Goodwin  reports,  there  were  on  the 
various  dumps  of  Castle  Dome  district  about  500  tons  ready  for  ship- 
ment oj  reduction,  and  as  much  more  at  Castle  Dome  Landing.  The 
same  gentleman  reports  the  shipments  from  the  county  during  the  year 
as  follows : 

Argentiferous  lead,  20  tons,  estimated  at  $75  per  ton $1, 500 

Gold-dust 50,000 

Argentiferous  galena,  1,800  tons,  estimated  silver-value    $40 

lier  ton 72, 000 

Silver  and  copper  ores,  200  tons,  estimated  silver  and  gold  value, 

$70  per  ton 14, 000 

Copper,  5  tons,  estimated  value,  $200  per  ton 1, 000 

138,  500 

To  which  ought  to  be  added  the  amount  of  gold  carried  off  by  Indians 
and  Mexicans,  which  is  estimated  to  be  at  least  $50,000. 

About  ten  miles  northeast  of  Castle  Dome  is  the  JEureJca  district^ 
which  contains  the  same  character  of  ore  as  the  foregoing.  A  few  mines 
have  been  worked  here. 

South  of  Castle  Dome  a  new  district,  the  Montezuma^  has  been  dis- 
covered and  organized  during  the  year.  The  ores  occurring  here  are 
silver-bearing  copper-ores,  containing  some  gold.  Mr.  W.  P.  Miller,  who 
discovered  the  district,  has  a  shaft  down  on  one  of  his  claims  about  90 
feet  deep.    The  width  of  the  ore  averages  about  4  feet. 

Messrs.  Baker  &  Goodwin  have  done  a  large  amount  of  work  on  two 
mines  which  they  own  here.  Their  ore  has  been  shipped  to  San  Fran- 
cisco. At  the  end  of  the  year  they  were  erecting  small  Mexican  smelt- 
iog-furnaces  to  reduce  their  ore  at  the  mines. 

In  the  San  Domingo  district  but  little  has  been  done  during  the  year, 
on  account  of  its  great  distance  from  a  market.  The  veins  are  here 
generally  large,  but  the  ore  does  not  assay  sufficiently  high  to  cover  the 
ioiQiense  cost  of  transportation. 

The  placer-mines  of  the  county,  which,  as  explained  in  former  reports, 
ore  mostly  worked  by  *^  dry-washing,'*'  have  continued  to  yield  protitable 
retoms  to  the  minei*s,  who  are  mostly  Mexicans  and  Indians.    The  yield 
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daring  the  year  brought  into  Yuma  was  about  $50,000;  bnt^  as  formerly, 
the  larger  part  of  the  gold  is  reported  to  be  carried  by  the  miners  them- 
selves into  Mexico. 

From  Yavapai  County,  Mr.  Henry  A.  Bigelow  has  kindly  famished 
me  with  notes  on  the  mining-industry.  This,  together  with  informa- 
tion  from  various  other  trustworthy  sources,  is  incorporated  in  the  fol- 
lowing: 

The  cessation  of  the  Indian  hostilities  has  had  a  most  beneficial  influ- 
ence on  the  mining-industry  of  the  county.  This  has  not  been  felt  so 
much  through  the  investment  of  outside  capital  as  through  the  resump- 
tion of  many  small  mining  enterprises,  which  are  conducted  by  the  in- 
habitants of  the  country.  This  is  true  of  placer  mining  as  well  as  of 
lode-mining,  many  new  arrastras  having  been  employed  to  redace  the 
gold-ores  on  the  spot. 

The  Vulture  Mining  Company,  near  Wickenburgh,  has  not  resumed 
operations,  and  hiis  even,  it  is  claimed,  neglected  to  do  the  work  re- 
quii*ed  by  Congress,  so  that  on  the  1st  of  January  the  property  was 
open  for  relocation.  Advantage  has  been  taken  of  this  state  of  affairs 
by  Dr.  Jones  and  others,  who  have  relocated  the  claim,  and  expect  to 
utilize  the  immense  masses  of  low-grade  ores  in  si^ht  in  the  mine. 

The  10-stamp  mill  of  Mr.  Smith,  which  works  gold-ores  taken  from 
the  extension  of  the  original  Vulture,  has  been  running  steadily  through- 
out the  year,  with  profitable  results.  This  is  the  only  mill  in  the  oonnty^ 
which  has  run  during  the  past  year,  but  at  the  end  of  the  year  two  more 
lO-stamp  mills,  both  within  ten  miles  of  Prescott,  were  expected  to 
begin  the  redaction  of  ore  at  onc«.  At  one  of  these  mills,  that  of  Mr. 
Frederick,  on  Hassayampa  Creek,  about  (300  tons  of  $^  rock  were  piled 
up  at  the  time. 

At  the  Weaver  mines,  those  curious  placer-deposits  of  which  I  have 
spoken  in  former  reports,  a  number  of  miners  have  worked  during  the 
year,  making  small  wages.  Many  promising  quyrtz-lodes  have  of  late 
been  discovered  in  this  vicinity,  but  nothing  of  note  has  been  done  on 
them. 

Little  has  beeu  accomplished  in  the  Bradshaw  diatrict  beyond  the 
running  of  some  arrastras.  The  great  silver-mine  of  the  district,  the 
Tiger,  has  about  700  tons  of  ore  on  the  dump,  which  is  not  reduced  for 
want  of  capital.  Some  developments  in  other  silver-mines  have  been 
made  in  the  county  during  the  past  year,  and  it  is  now  certain  that  the 
Sierra  Prieta  is  rather  an  argentiferous  than  an  auriferous  range,  as  the 
early  settlers  supposed  it  to  be.  The  fact  that  most  of  the  mines,  the 
surface-ores  of  which  yielded  gold  worth  $17  per  ounce,  are  running,  at 
a  depth  of  from  50  to  60  feet,  into  silver-ores,  and  yield  bullion  worth 
only  $12  to  $13  per  ounce,  together  with  the  fact  that  so  many  silver- 
mines  carrying  almost  no  gohl,  or  very  small  quantities  of  it,  have  been 
found,  i)()ints  in  this  direction.  Mr.  Bigelow  reports  the  prfiduct  of 
Yavjipai  County,  which  he  can  authenticate,  as  $227,000  in  gold  dust 
and  bullion. 

In  Mojave  Count3',  the  mining  districts  in  the  Wallapai  or  Cerbat 
range  have  been  somewhat  neglected  during  the  year,  on  account  of 
some  new  and  excellent  discoveries  further  to  the' south.  In  Mineral 
Park,  however,  tbe  Keystone  Company  is  building  a  5-stamp  mill.  It 
has  sunk  a  shaft  180  feet  deep  on  its  mine,  taking  out  ore  of  good 
quiility.  In  regard  to  the  smelting-works  in  the  Cerbat  range  I  bave 
not  had  any  information,  but  as  I  could  not  trace  any  shipments  of  le«iil 
from  tbere,  I  presume  that  tbe  work  done  by  them  has  been  inconsitler- 
able.    Colonel  BuelPs  mill  seems  to  have  been  imperfectly  supplied  with 
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ore  daring  the  year,  and  has  made  only  occasional  runs.  The  fact  is 
that  too  little  capital  has  come  into  this  part  of  the  country  to  render 
lasting  developments  of  the  mines  possible.  At  the  same  time,  it  is  cer- 
tain that  the  mines  of  these  districts  are  as  good  as  any  in  Arizona,  and 
ought  to  yield  largely. 

Five  miles  east  of  Mineral  Park  the  Hackberry  mine  has  come  into 
notice.  It  is  located  on  a  remarkably  regular  vein,  which  carries  ore 
said  to  assay  from  $200  up  into  the  thousands  per  ton.  A  large  body 
of  such  ore  is  reported  in  sight. 

The  new  discoveries  mentioned  above  have  been  made  in  and  about 
the  Hope  district^  located  about  fifty  miles  south  of  the  Gerbat  range. 
Here  a  number  of  rich  lodes  have  been  discovered,  which,  so  far  as 
developed,  promise  to  become  paying  mines.  Thirty  miles  to  the  south 
the  most  important  discovery  of  the  year  has  been  made,  that  of  the 
McCrackeu  mine.  The  distance  from  the  mine  to  the  Colorado  Eiver 
is  thirty  miles,  and  here  a  new  settlement,  Aubuiy  City,  has  been  made. 
The  works  to  treat  the  ores  from  the  McCrackeu  and  other  mines  of  the 
vicinity  are  to  be  erected  here.  The  McCrackeu  mine  is  located  on  an 
immense  vein,  and  a  shaft  sunk  to  the  depth  of  100  feet  has  developed 
an  abundance  of  rich  ores.  The  vein  can  be  traced  for  a  long  distance, 
and  a  large  number  of  locations  have  been  made  along  it.  The  original 
discovery  is  reported  to  have  been  ^^  bonded  "  by  a  California  company 
for  $150,000. 

Greenwood  City  is  located  about  twelve  miles  from  the  McCrackeu 
mine,  on  the  Big  Sandy.  The  10-stamp  mill  formerly  belonging  to  the 
old  Moss  Mining  Company,  and  located  at  Hardy  ville,  has  been  erected 
here  to  crush  the  ore  from  the  Greenwood  gold-mine.  This  ore  was 
expected  to  yield  about  $60  per  ton,  but  the  first  mill-run  made  con- 
vinced the  owners  that  the  value  of  the  ore  was  much  less,  and  that  it 
would  be  unprofitable  to  treat  it  without  closely  assorting  it. 

The  yield  of  Arizona  Territory  in  gold  and  silver  during  1874,  I  esti- 
mate to  be  at  least  $487,000.  Besides  this,  considerable  values  of  lead 
have  been  shipped,  of  which  I  am,  however,  unable  to  form  an  estimate. 
The  copper-shipments  of  the  Territory  amount  to  not  less  than  $90,000, 
and  there  is  every  reason  to  expect  a  large  increase  during  the  coming 
year. 
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RESS  OF  THE  METALLURGY  OF  THE  WEST  DURING 

1874.* 

year  1874  marks  a  decided  advance  in  the  metallnrgy  of  the 
in  two  directions.  On  the  one  hand,  the  technical  management 
en  very  materially  improved,  and  on  the  other,  the  prodaction 
?n  largelj'  increased  over  that  of  the  previous  year, 
technical  improveu)ents  of  greatest  importance  are  the  introduc- 
:'  condensation  chambers  or  flues  at  several  works  and  the 
treatment  of  the  lead-matte  produced  in  the  ore-smelting, 
two  are  of  general  importance,  and  although  by  no  means  intro- 
at  the  majority  of  works,  their  adoption  at  the  few  where  their 
[nportance  has  begun  to  be  understood  will  no  doubt  bring  about 
uiversal  introduction.  To  these  may  be  added  a  third  step  for- 
irhich  for  some  localities  is  vital  enough,  though  for  others  it 
till  remain  doubtful  whether  it  is  to  be  regarded  as  an  improve- 
r  not.  This  is  the  introduction,  at  several  works  in  Utah  and 
ere,  of  water-jackets,  in  addition  to  the  water-tuyeres  used  here- 

Uy,  the  year  1874  has  witnessed  the  successful  introduction,  in 
rritory,  of  the  Ziervogel  process,  by  means  of  which  argentiferous 
riferous  copper  mattes,  heretofore  sent  to  England  and  Germany 
ther  treatment,  are  now  deprived  of  their  silver  in  the  most 
3tory  manner  in  loco. 

mtrivances  for  the  purpose  of  collecting  the  dust  and  condensing 
ines,  two  deserve  special  attention.  These  are  the  long  flues 
y  the  Richmond  and  Eureka  Companies,  at  Eureka,  Nev.,  and  the 
r  chamber  constructed  by  Mr.  Ayres,  of  the  Waterman  Smelting- 
,  at  Stockton,  Utah. 

iue  at  the  Richmond  works  is  800  feet  long,  and  ends  in  a  wooden 
iO  feet  high,  i^hich  stands  on  the  side  of  the  mountain  behind 
rks,  and  the  top  of  which  is  about  200  feet  higher  than  the 
•doors  of  the  furnaces.  It  receives  the  fumes  from  three  large 
?s,  which  smelt  150  tons  of  ore  (mostly  fine)  per  day.  The  250- 
es  along  the  back  of  the  furnaces  and  thence  to  the  hill-side  are 
icted  of  strong  sheet-iron,  plates  of  which  are  riveted  together 
ihape  of  a  pentagonal  prism,  the  two  upper  corners  being  slightly 
d  off.  By  means  of  iron  rods  this  part  of  the  flue  is  suspended 
itally  from  wooden  trestles,  with  the  sharp  angle  downward. 
4  feet  below  the  lower  extremity  of  the  flue,  a  car-track  runs 
he  entire  length.  At  intervals  of  a  few  feet,  small  sliding  doors 
erted  along  one  side  and  at  its  lower  edge,  so  that  by  opening 
me  the  dust  can  be  drawn  into  the  car  below.  The  size  of  the 
this  part  is  amply  sufficient  to  receive  all  the  fumes.  The  accom- 
g  sketch.  Fig.  1,  shows  the  size  as  well  as  mode  of  construction, 
her  on,  where  the  canal  enters  under  ground,  it  is  still  larger, 
)  feet  wide  ou  top  and  8  feet  deep;  but  from  this  point  on,  all  the 

chapter,  prepared  by  Mr.  A.  Kilers,  and  presented  also  at  the  February  meeting 
^merican  lD8titut>e  of  Miuing  Engineers,  needs  no  words  from  me  to  aeonre  fbr 
tention  of  metaUurgists  at  home  and  abroad. 

399 


400     MINES   AND   MINING   WEST   OF   THE   KOCKT   MOUNTAINS. 

way  u)>  the  bill  to  the  wooden  chimney,  it  is  simply  a  culvert  in  the 
ground,  without  lining  of  any  kind,  and  closed  on  top  by  a  shee^i^on 
cover. 

In  1873,  the  total  loss  at  the  Richmond  works  was  20  per  cent  of  the 
assay-value  of  the  ore;  in  1874,  after  the  flue  had  been  put  up,  the  loss 
was  reduced  to  12  percent.,  of  which  a  large  proportion  is  accounted 
for  in  the  speiss.  Only  the  first  250  feet  are  cleaned  frequently  ;  the 
portion  under  ground  requires  this  only  at  long  intervals.  Yet  in  the 
sheet-iron  portion  alone  there  are  saved  from  9  to  10  tons  of  dust  per 
day,  when  the  three  furnaces  are  running.  The  deposit  here  obtained 
assays  invariably  higher  in  the  precious  metals  than  the  ore  smelted, 
and  if  we  assume  its  value  as  only  $55  per  ton,  it  is  easily  seen  what 
an  immense  saving  is  brought  about  by  this  simple  contrivance. 

The  £ureka  flue  is  also  800  feet  long,  and  constructed  of  galvanized 
sheet-iron  throughout. 

The  condensation-chamber  at  the  Waterman  Works,  near  Stockton, 
Utah,  is  substantially  represented  by  the  accompanying  cats,  (Figs.  2 
and  3.)  At  the  time  of  my  visit  to  the  works  the  furnace  was  in  blast, 
and  It  was,  therefore,  impracticable  to  obtain  dimensions  inside  of  the 
chamber.  Some  of  these  were,  however,  furnished  to  me  afterward  by 
Mr.  George  P.  Lockwood,  who  superintended  the  smelting- works  at  the 
time.  The  accompanying  cuts  show  approximately  the  constraction  of 
the  chamber,  which  is  partly  novel,  at  least  as  far  as  the  use  of  the 
cylinder  with  archimedean  screw  is  concerned. 

In  starting  the  furnace  F,  the  chamber  is  cold,  and  there  is  an  insuf- 
ficient draught  through  the  chimney  D,  as  well  as  danger  of  explosions 
from  the  flaming  furnace.  Therefore,  the  top  of  the  furnace  is  at  first 
kept  partly  open.  In  from  eight  to  twelve  hours  the  chamber  is  suffi- 
ciently warmed,  and  the  flaming  of  the  furnace  has  ceased  so  much  that 
the  top  of  the  furnace  can  be  closed  and  the  gases  directed  through  the 
chamber.  Passing  through  A  and  B,  there  is  no  escape,  except  through 
the  revolving  cylinder  U,  in  which,  as  two-thirds  of  its  size  are  immersed 
in  water,  the  flames  are  thoroughly  cooled,  and  the  dust  precipitated 
either  in  the  water  or  on  the  walls  of  G. 

The  walls  of  the  two  compartments  of  the  chamber  are  cooled  and 
kept  wet  by  the  jets  a  a,  which  throw  water  against  them  in  a  con- 
tinuous shower.  The  uucondensed  gases  then  pass  off  into  the  chim- 
ney i>. 

The  cylinder  in  this  chamber  revolves  sixty-five  times  per  minute, 
when  in  action.  The  velocity  imparted  to  it  must,  of  course,  be  com- 
mensurate with  the  quantity  of  gases  evolved  from  the  furnace. 

The  bottom  of  the  chamber  slopes  from  all  sides  to  the  discharge- 
valve  27,  through  which  the  accumulated  dust  is  drawn  off  every  twenty- 
four  hours  into  settling-tanks  outside  of  the  furnace-building.  From 
these  the  clear  water  is  drawn  off*  every  twelve  hours.  The  bottom  of 
the  condeusing-chamber  is  again  tilled,  by  means  of  a  hose,  after  every 
cleaning. 

To  keep  the  water  at  the  level  c,  an  escape  is  provided  to  run  off  the 
water  brought  in  continually  by  the  jets  a  a.  The  roof  of  the  chamber 
is  constructed  of  slightly-arched  finch  boiler-iron  plates,  which  are  laid 
on  loosely. 

There  are  several  improvements  which  suggest  themselves  for  this 
chamber,  as,  for  instance,  some  way  of  preventing  the  settling  of  dust 
in  Aj  which  can  be  eftected  by  bringing  the  top  of  the  arch  under  A  to 
an  angle  of  about  45^,  or  by  inclining  the  whole  canal  steeply 
upward  or  downward.    The  size  of  the  chambers  is  also  smaller  than 


F,  8haft-furna(y.  E,  Archi- 
medeao  screw  iotre  iu  bottom 
of  chamber,  d.  [g  water-jets, 
to  keep  the  side^ 
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flight  to  be.  In  fact,  I  do  not  doubt  that  with  two  chambers  at  least 
by  16  feet  and  25  feet  high,  to  be  cooled  by  sprinklers  from  above, 
3  DO  doubt  troublesome  cylinder  and  screw  might  be  dispensed  with 
ogether. 

^8  the  chamber  is  now,  however,  it  does  very  good  work,  saving,  on 
)  whole,  about  11  per  cent,  of  the  ore  smelted  as  dust.  There  are  no 
eltlDg-works  in  Utah  of  which  as  favorable  a  record  in  this  respect 
1  be  given. 

[n  the  further  treatment  of  the  first  or  lead  matte,  a  beginning  has 
3n  made  by  several  works  in  Utah,  where  an  increased  quantity  of  sal- 
arets  has  been  encountered  as  the  mines  advanced  in  depth.  Lead- 
itte  has  been  made  for  years  in  the  West,  and  the  total  loss  incurred 
disregarding  it  has  been  large  enough,  as  I  have  shown  in  a  former 
per ;  but  the  amoants  of  silver  and  lesui  thus  squandered  at  individual 
rks  were  not  suflBciently  important  in  the  eyes  of  the  inexperienced 
indnce  them  to  treat  a  product  of  which  they  knew  nothing,  and 
lich  for  years  was  designated  as  ''iron.''  Since,  however,  more  abun- 
ut  solphurets  have  begun  to  occur  in  the  ore,  a  very  largely  increased 
xlaction  of  matte  has  taken  place,  which  in  some  cases  has  been 
aal  by  weight  to  the  product  of  lead. 

Mr.  Wartenweiler,  of  the  Winnamuck,  first  began,  in  Utah,  to  roast 
(  matte  and  to  use  it  in  the  ordinary  way  in  subsequent  ore-smeltings 
a  very  welcome  finx.  Others,  and  notably  the  Sheridan  Hill  Works, 
ve  since  followed  his  example.  All  have  found  that  besides  the  advan- 
^e  of  extracting  the  larger  part  of  the  lead  and  silver  from  the  matte, 
3re  are  other  very  material  gains  in  doing  so.  Mr.  Wartenweiler  says 
%t  by  using  the  matte  he  did  not  only  lessen  the  quantity  of  costly 
xiore  flux  from  20  per  cent,  to  3.5  per  cent,  of  the  charge,  but  that 
io  the  quantity  of  fuel  used  per  ton  of  smelting-mixture  was  very 
'^ely  reduced.  His  data  permit  the  calculation  of  the  exact  saving 
the  consumption  of  fuel,  which  is  28  per  cent,  of  the  quantity  formerly 
5(i.  In  other  words,  while  409  pounds  of  coke  per  ton,  or  20.4  per 
:it.  of  the  charge,  were  used  before  roasted  matte  formed  a  part  of  the 
store,  only  293  pounds  per  ton,  or  14.6  per  cent,  of  the  charge,  were 
(Pessary  after  the  change  was  made.  The  total  additional  cost  in 
landling  and  roasting  the  matte  (portions  of  it  three  and  four  times)  is 
"tainly  not  more  than  $4  per  ton.  Eventually,  of  course,  a  small  frac- 
n  of  the  original  bulk  remains  as  argentiferous  and  often  auriferous 
;>per  matte,  which  is  not  further  treated  and  sold  in  that  shape. 
Che  introduction  of  water-jackets  instead  of  fireproof  material  used 
the  smelting-zone  of  the  shaft-fhmace  is  another  step  forward,  which, 
least  for  Utah  and  Gerro  Gordo,  where  fire-brick  or  other  rerractory 
tterial  is  excessively  high,  cannot  be  regarded  as  of  doubtful  merit. 
€8e  jackets  are  simply  hollow  iron  castings,  occupying  about  3  feet 
tiches  in  height  on  the  outside  of  the  hottest  part  of  the  fbmaces. 
«  water-space  is  from  2^  to  4  inches.  The  tuyeres  were  first  cast  in 
e  piece  with  the  jacket-sections  where  the  furnaces  were  round,  or  the 
Le  and  back  castings  where  they  were  rectangular.  But  it  was  soon 
tnd  far  better  to  leave  openings  and  insert  wrought-iron  tuyeres.  For 
^en  a  cast  tuyere  cracked,  which  was  frequently  the  case^  the  whole 
^tion  or  side  of  the  jacket,  as  the  case  might  be,  had  to  be  removed, 
^ich  is  no  easy  matter  with  a  furnace  in  blast.  Otherwise  the  appli- 
50  proved  veiy  satisfactory,  the  increase  in  the  consumption  of  "rael 
ing  insignificant }  and  there  is  no  doubt  that  it  will  be  largely  used  in 
Q  future.  Where  the  water  used  holds  appreciable  quantities  of  niin- 
^  in  solution,  a  form  of  the  jacket  preferable  to  thie  present  ose  will 

H.  Ex.  177 26 
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nndoabtedly  be  simple  cast  platea  provided  witb  a  water-troQgh  at  tbe 
lower  extremity  to  carry  off  tbe  water,  which  is  oontiniiallf  forced  id 
man;  SDiall  streams  against  tbe  top. 

The  introdnctioa  of  the  Ziervogel  process,  for  the  extraction  of  silver 
from  copx>er  mattes,  at  the  works  of  the  Boston  and  Colorado  Company, 
at  Black  Hawk,  Uolorado,  has  been  aperfect  saccess,  botii  techaicaU;and 
fiuaociaUy. 

Tbe  increase  iu  tbe  production  of  argentiferous  andauriferDosleadin 
tbe  far  West  over  that  of  the  previous  year  has  been  large.  This  was 
not  so  macb  dne  to  the  erection  of  additional  works  as  to  better  man- 
agement in  keeping  a  number  of  those  in  existence  regularly  at  wiH-k. 
The  following  is  a  comparative  statement  of  the  prodnctioo  duriDg  tiw 
years  1873  and  1874 : 

Frodnetion  of  laart-Uad. 


Wbeie  prod  need. 
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Kabuu,  Calanda,  sod  ether  ■onreai,  (MtlinaUd) , 


CHAPTER    X. 


THE  DISTILLATION  OF  ZINC-SILVEE  ALLOY. 

The  subject  of  this  chapter*  may  be  more  precisely  stated  as  the 
American  method  of  treating  by  diHtillation  the  zisc-silver-Iead  alloj 
obtained  in  tbe  desilverization  of  lead. 

Although  this  process  bus  been  in  successful  operation  for  nearly  five 
years,  superseding,  gradually,  all  other  processes  having  iu  view  the 
same  end  in  almost  every  lead-reflnery  iu  the  country,  no  description  of 
it,  giving  economical  data,  has  ever  appeared  in  print,  nor  has  the 
process  been  known  in  its  details  to  any  considerable  number  of  engi- 
neers beside  those  conducting  it  at  tbeir  works. 

A  discussion  of  this  subject  at  the  present  time  becomes  especially 
interestiug  in  view  of  a  late  publication  iu  tbe  Prnssian  miuisterial 
organ  tor  mining  and  metallurgy,  b.v  Dr.  Wedding,  in  which  tbe  method 
of  treating  the  zinc- silver-lead  alloy  by  distillation,  as  finally  settled  upon 
at  Tarnowitz,  is  very  minutely  and  fully  described.  It  is  tbe  more 
Interesting,  because  in  that  article  reference  is  made  to  the  American 
method  in  an  unfavorable  light,  while,  at  the  same  time,  it  is  clear  from 
the  article  itself  that  the  most  important  details  of  the  process,  aside 
tcoia  the  fact  that  it  is  conducted  iu  black-lead  returts,  were  not  at  all 
understood.    In  publishing  herewith  the  details  of  our  American  method, 
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one  of  my  objects  is  to  invite  comparisons  between  onr  simple  and  direct 
process  and  the  elaborate  one  at  Tamowitz. 

In  extracting  the  silver  from  work-lead  by  means  of  zinc,  it  is  always 
the  intention,  in  this  country,  to  obtain  a  zinc-cmst  so  rich  in  silver  that 
the  rich  lead  resulting  from  subsequent  distillation  contains  from  8  to 
10  per  cent  of  silver,  or  even  more.  Where  the  ordinary  work-lead  of 
the  western  smelting- works,  containing  from  100  to  300  ounces  of  silver 
per  ton,  is  treated,  from  1.4  to  3  per  cent  of  zinc  is  nsed ;  and  it  is  only 
necessary  to  use  the  second  and  third  additions  of  zinc  again  in  a  subse- 
quent o|)eration  as  addition  No.  l,in  order  to  bring  them  up  to  the  requir^ 
standard,  the  No.  1  of  the  first  operation  being  already  rich  enough  for 
the  purpose  contemplated.  When  poorer  work-lead  is  treated,  (which, 
by  the  way,  does  not  often  occur,)  the  same  object  is  reached  by  the 
repeated  use  of  the  No.  1  zinc  addition  as  above  mentioned  in  regard 
to  additions  2  and  3  of  the  ordinary  process.  One  object  in  making  the 
zinc-crust  so  rich  in  silver  is  to  render  it  less  liable  to  oxidation  in  the 
following  liquation ;  another,  to  shorten  and  therefore  cheapen  the  dis- 
tination  itself. 

The  rich  zinc-crust  is  liquated  at  some  works  in  reverberatories,  at 
others  in  kettles  standing  for  that  purpose  near  the  large  desilverization- 
kettles.  It  is,  however,  always  the  aim  not  to  produce  any  oxides,  and 
for  that  reason  the  temperature  is  kept  exceedingly  low,  and  access  of 
air  is  limited  as  much  as  possible.  In  this  fact  lies  the  fundamental  dif- 
ference between  our  American  distillation  and  that  at  Taruo.witz.  In 
carrying  liquation  not  nearly  so  far,  and  therefore  not  producing  any 
pxides,  we  get  rid  at  once  of  an  immense  amount  of  work,  which  the 
oxides  formed  at  Tarnowitz  occasion ;  and  our  immediate  product  of 
4dilver  reaches,  in  consequence,  a  far  higher  percentage. 

The  liquated  zinc-crust  was  subjected  to  distillation  before  1870,  by 
Mr.  Balbach,  of  Newark,  but  the  process  was  at  that  time  very  expen- 
sive, in  consequence  of  the  frequent  breaking  of  retorts,  which  cost 
from  $14  to  $16  apiece.  The  retorts  then  used  were  made  of  the  same 
material  and  of  the  same  shape  as  those  used  to-day.  They  are  made  of 
New  Jersey  clay  and  chamotte,  and  contain  about  25  per  cent,  of  plum- 
bago. But  at  that  time  the  neck  of  the  retort  had  to  be  freed  from  the 
surrounding  brick  and  lowered  every  time  at  the  end  of  a  distillation, 
^nd  this  handling  of  the  retort  while  white-hot  caused  frequent  break- 
age. This  most  serious  objection  to  the  process  was,  however,  removed 
ID  1870,  by  the  invention  of  Mr.  A.  Faber  du  Faur^s  tilting-retort  fur- 
nace, which  has  since  been  introduced  in  the  mttjority  of  works  in  this 
coaotry.  The  accompanying  drawings.  Figures  1,  2j  3,  4,  5,  represent 
this  furnace  and  require  no  further  explanation. 

The  process  of  distillation  now  is  as  follows:  The  retort-furnace  is 
heated  gradually  by  means  of  coke*  until  the  retort  has  become  dark- 
red*  Then  it  is  charged  by  means  of  a  small  copper  shovel  with 
liquated  zinc-crust,  which  has  previously  been  subjected  to  what  is 
incorrectly  called  granulation,  t.  e.j  after  having  been  taken  from  the 
liquation -furnace  it  is  spread,  still  soft,  on  a  clean  iron  plate  in  front  of 
it,  and  here  cut  up,  by  means  of  a  shovel,  into  pieces  of  about  1  to  1^ 
eobie  inches.  According  to  the  richness  of  the  alloy  and  the  size^  of  the 
retort',  a  charge  filling  the  retort  to  the  neck  consists  of  from'  250  to  400 
poonds  of  alloy,  with  which  from  3  to  5  pounds  of  small  charcoal,  of  bean 
to  not  size,  have  been  mixed.    Next  the  condenser  is  put  on.   This  may 

*  At  one  works  in  the  West  crude  petroleuin  is  said  to  have  been  used  instead  of  coke, 
^bis  is  probablT  so  for  advantngeoas,  as  thereby  the  formation  of  slag-accretions  on 
tbe  outnde  of  tae  retort  is  prevented. 
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either  be  made  for  the  purpose,  being  in  that  case  simply  a  trancated 
cone  of  fire-clay,*  aboat  2  feet  long  and  of  an  inside  diameter  at  the  base 
a  little  larger  than  the  oatside  dmmeter  of  the  retort,  or  it  may  be  an 
old  retort,  which  it  is  unsafe  to  expose  to  the  white-heat  required  for 
distillation,  and  which  is  thus  made  to  do  duty  for  a  while  longer.    The 
temperature  is  then  at  once  raised  to  white-heat,  and  kept  so  until  the 
distillation  is  complete.     The  operation  lasts  from  eight  to  ten  hours, 
according  to  the  percentage  of  zinc  in  the  alloy.    During  all  this  time  it 
is  only  necessary  to  keep  the  retort  uniformly  at  a  white-heat.     If  this 
is  neglected,  a  crust  of  chilled  alloy  is  apt  to  form  on  top  of  the  metal- 
bath,  which,  upon  a  renewed  raising  of  the  temperature,  would  cause 
an  explosion  in  consequence  of  zinc-fumes  suddenly  developed  under  the 
crust.    An  occasional  introduction  of  a  small  iron  rod  into  the  retort 
through  the  condenser  serves  to  show  the  workman  whether  he  has  kept 
the  temperature  high  enough.    Experienced  men  never  make  a  mistake 
in  this  respect.    The  metallic  zinc,  collecting  in  the  condenser,  and 
retained  there  by  a  rim  of  blue  powder  and  oxide  of  zinc,  forming 
around  the  mouth,  is  from  time  to  time  tapped,  and  the  blue  powder  and 
oxide  are  quickly  scraped  into  iron  vessels,  from  which  the  air  can  be 
excluded,  the  object  being  to  prevent  the  oxidation  of  the  blue  powder. 
When  sufficient  metallic  zinc  has  thus  been  collected,  it  is  remelted  in  a 
kettle  under  a  coal  covering,  the  oxide  and  impurities  are  taken  ofiE^and 
the  metal  is  cast  into  plates,  which  are  again  used  for  desilverization. 
From  40  to  50  per  cent.,  and  sometimes  more,  of  the  zinc  originally  added 
to  the  work-lead  is  thus  regained  in  the  form  of  plates,  which  contain 
only  a  trace  of  silver.    The  blue  powder  and  oxide,  containing  no  mor^ 
silver  than  the  metal,  and  comprising  about  10  to  20  per  cent,  of  the 
original  zinc,  are  sold  to  zinc-works.     Thus,  about  50  to  70  per  cent  of 
the  original  zinc  is  obtained  again,  the  remainder  having  been  partly 
retained  by  the  desilverized  lead,  the  contents  of  which  in  all  cases 
amount  to  the  somewhat  constant  figure  of  0.7  to  0.8  per  cent,  of  zinc  to 
the  whole  mass  of  lead,  and  partly  lost  as  oxide  escaping  from  the  mouth 
of  the  condenser. 

When,  in  spite  of  a  continued  white-heat,  the  zinc-vapors  are  devel- 
oped only  ver^'  sparingly^  the  process  is  carried  as  far  as  policy  per- 
mits, the  rich  lead  containing  then  still  a  trace  of  zinc.    At  the  same 
time  it  is  desired  that  the  zinc-contents  of  the  rich  lead  should  not  be 
more  than  a  trace,  in  order  that  serious  losses  from  this  cause  may  be 
avoided  in  the  subsequent  cupellation.    The  condenser  is  then  taken 
off,  so  that  the  zinc-fumes  still  in  the  retort  may  more  readily  escape, 
and  the  furnace  is  left  to  itself  for  a  few  minutes.    Meanwhile  a  small 
two-wheeled  wagon,  carrying  a  cast-iron  pot  lined  with  molder^s  sand 
of  the  iron-casting  houses,  is  brought  in  front  of  the  retort,  and  by  tilt- 
ing the  whole  furnace  the  rich  lead  is  transferred  in  a  stream  to  the 
kettle.    After  having  here  cooled  a  while,  the  metal  is  i)oured  into  lead- 
molds,  previously  washed  inside  with  lime-milk,  and  well  warmed,  by 
tilting  wagon  and  basin  together.    These  molds  are  only  half  filled,  in 
order  to  produce  thin  bars,  which  are  handier  afterward  for  gradual 
addition  on  the  English  cupellinghearth.     The  residue  remaining  in 
the  retort  after  the  discharge  of  the  rich  lead,  and  consisting  of  a  little 
charcoal  and  slag,  is  scraped  out  with  an  iron  hook,  while  the  retort  is 
yet  tilted.    The  larger  pieces  of  coal  go  back  into  the  retort  in  the  next 
distillation.    The  smaller  stuff  and  slag  is  kept  separate,  and  is  after- 
ward added  in  the  smelting,  during  which  the  rich  litharge  is  reduced, 
or  sometimes  it  is  immers^  in  poor  lead.    The  entire  quantity  pro- 
duced during  any  one  distillation  should,  after  sifting  out  the  large  ooal, 
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not  weigh  over  a  pound  or  two.  If  no  dust  or  dirt  has  been  allowed  to 
get  into  the  alloy  before  distillationi  and  if  the  temperature  has  been 
kept  high  enough  during  that  process,  including  the  discharge  of  the 
retort,  the  remaining  scraps  will  always  be  found  insignificant. 

A  handful  of  fine  charcoal-dust  is  now  thrown  into  the  discharged 
retort,  the  object  being  to  prevent  the  oxidation  of  small  lead  globules, 
because  litharge  once  formed  would  soon  destroy  the  retort.  Next,  the 
furnace  is  turned  back  to  its  original  position,  the  grate  is  deaned, 
accretions  of  melted  ashes  which  may  have  formed  on  the  sides  are 
broken  off,  there  is  new  coke  added,  and  the  retort  is  at  once  filled  with 
a  new  charge.  A  retort  outlasts  now  from  fifteen  to  thirty,  or  an  average 
of  about  twenty,  distillations,  the  retorts  becoming  unserviceable  princi- 
pally on  account  of  accretions  on  the  outside,  which  are  melted  coke- 
ashes.  To  obviate  this^  firing  with  crude  petroleum  and  flame-fire  from 
gas-generators  have  been  proposed.  Both  ways  are,  no  doubt,  practica- 
ble, and  the  latter  especially  will  result  in  a  large  saving  in  fuel. 

The  following  are  the  results  of  two  campaigns  of  the  Pennsylvania 
Lead  Company,  at  Pittsburgh,  for  which  I  am  indebted  to  Mr.  E.  F. 
Enrich,  the  metallurgist  and  superintendent  of  the  works.  In  one  of 
these,  unrefined  work-lead,  as  it  comes  from  the  shaft-furnace  of  the 
company,  was  treated ;  in  the  other,  work-lead  refined  before  melting 
it  down  in  the  desilverization-kettle. 

I. — ^DESELVEBIZATION    OF    WOBK-LEAB    BISECT     FBOM    THE    SMAFT- 

FUAICAOS. 

To  the  kettle :  Impure  work-lead 87, 294  lbs 

Taken  off:  ^<  Schlicker,"  (cupreous  oxide) 3, 497  lbs 

..I.——..  Ag.  oz. 

Remains :  Pure  work-lead 83, 797  lbs  with  6,305.6 

To  this  was  added :  Zinc 1,760  lbs  =2.1  percent. 

The  zinc  crust  after  liquation  was 9, 525  lbs 

"  Abstrich"  from  dezincation  of  poor  lead. .  7, 810  lbs 

Oxides  and  metallic  lead  from  market-kettle .  1, 000  lbs 

Lead  from  liquation  of  zinc-crust 808  lbs 

Market-lead 67,1041bs 

DISTILLATION  OF  LIQUATED  ZINC-CBUST. 

The  liquated  zinc-crust  was  subjected  to  distillation  in  twenty-seven 
charges.  Average  charge,  353  pounds  of  alloy,  with  f  pound  of  small 
charcoal.  In  twenty-four  hours  two  distillations  were  effected  in  each 
retort. 

Charged :  Liquated  zinc-crust 9,525  pounds. 

Charcoal 108  pounds. 

Besolt :     Bich  lead 7,609  pounds. 

Metallic  scraps 390  pounds. 

Charcoal,  with  little  metal not  weighed. 

Metallic  zinc 770  pounds. 

Blue  powder  and  oxide not  weighed. 

Coke  used,  410.4  bushels,  at  40  pounds  =  L7  pounds  per  pound  of  zino- 
crasl). 

Th%  metaUic  scraps  were  immersed  in  poor  lead  on  the  cupellisf^  test, 
and  tten  cupelling  was  continued  in  the  usual  way,  by  adding  rich- 
lend  beam  from  time  to  time.  By  the  immerston  of  the  scraps  in  poor 
lead,  230  ounces  of  silver  were  extracted  from  them. 
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Besnlts: 

1.  Control  of  silver. 
In  refined  work-lead 6\  305.6  oz». 


r 

Obtained  a^d  proved : 
Silver  tapped  from  test,  6,098.75  ounces,  at 

.980  fine 6,031.66  oz. 

Small  pieces  of  silver  from  test,  150  ounces, 

at  .970  fine 146.50  oz. 


Directly-obtained  silver 6, 178.16  oz. 

Silver  in  market-lead,  0.33  ounce  per  ton  in 

67,104pounds   II.I80Z. 

6, 189.34  oz. 

This  leaves  in  litharge,  hearth,  retort-scraps,  oxides,  and 

scum  from  immersion,  and  liquation-lead 116.26  oz. 


6, 305.6  oz. 

And  the  direct  product  of  silver  is  98.1  per  cent. 

2.  Control  of  lead. 
Unrefined  work-lead ^ 87, 294  lbs. 


Obtained  and  accounted  for : 

*<  Schlicker,''  3,497  pounds,  at  80  per  cent. 2, 797  lbs. 

Lead  in  zinc-crust 7, 765  lbs. 

Soft  market-lead 67,1041bs. 

Oxide   and   scum    from   market-kettle   1,000 

pounds,  at  95  per  cent 9501bs. 

Liquation-lead 808  lbs. 

Oxides  from  dezincation,  7,810  pounds,  at  80 

per  cent 6, 248  lbs. 

85, 672  lbs. 

Loss,  about  1.9  per  cent 1, 248158. 

II.— DESILVEEIZATION  OF  REFINED  WOBE-LEAD. 

To  the  kettle :  Lead 62, 895  pounds,  with  silver  6, 165.9  ounces. 

Added:  Zinc. 1, 260  pounds. 

Produced :  Liquated  zinc- 
crust  6, 362  pounds. 

"Abstrich''  from  deziucation 
of  poor  lead 3, 500  pounds. 

Oxides  and  metallic  lead 
from  market-kettle 700  pounds. 

Market-lead 53, 420  pounds. 

DISTILLATION  OF  LIQUATED  ZINC-OBUST. 

The  liquated  zinc-crust  was  subjected  to  distillation  in  twenty  charge^* 
Charges  and  time  required  were  the  same  as  in  the  first  campaign. 

Charged :  Liquated  zinc-crust. .  ^ « • 6, 362  ponnd^' 

Charcoal 80  pounds* 

Kesult :     Eich  lead 5, 221  poand^' 

Metallic  scraps,  charcoal,  zinc,  and  oxides not  weighed' 


METALLURGICAL   PROCESSES.  407 

Coke  used,  276  bushels,  at  40  poands = 1.73  poands  per  poand  of 
crust. 

The  residue  in  the  retort  after  the  discharge  of  the  rich  lead,  t.  e.. 
metallic  scraps  and  charcoal  impregnated  with  metal,  was  not  divided 
into  two  classes,  as  in  the  former  case,  but  was  all  kept  together,  to  be 
added  in  the  reduction  of  the  rich  litharge  at  some  future  time.  There 
was,  therefore,  no  immersion  in  poor  lead  in  this  case,  and,  consequently, 
a  smaller  direct  product  of  silver  than  in  the  previous  campaign. 

Eesults : 

1.  Control  of  silver. 
In  refined  work-lead 6,165.9  oz. 

Obtained  and  proved : 
Silver  tapped  from  test  5,714.5  oz.,  at  .989  fine.  5, 645. 9  oz. 
Small  silver  pieces  from  test,  115  oz.,  at  .970 
fine. 111.  5  oz. 

Directly  obtained 5,  757.  4  oz. 

In  litharge,  5,209  pounds,  at  30  ounces  per  ton .        78. 0  oz. 
In  market-lead,  53,420  pounds,  at  0.33  ounce 

per  ton 8. 9  oz. 

. 5, 844. 3  oz. 

This  leaves  in  hearth  and  retort-scraps 321. 6  oz. 

6, 165. 9  oz. 
And  the  direct  product  of  silver  is  93.3  per  cent. 

2.  Control  of  lead. 
Refined  work-lead 62, 895  lbs. 

Obtained  and  accounted  for : 

Market-lead 53,420  lbs.     . 

^^Abstrich  "  from  dezincation,  3,500  pounds,  at 

80  per  cent 2, 800  lbs. 

.   Oxide  and  metallic  scum  from  marketkettle, 

700  pounds,  at  95  per  cent 665  lbs. 

Lead  in  zinc-crust 5, 002  lbs. 

61, 887  lbs. 

loss,  1.7  percent 1,008  lbs. 

62, 895  lbs. 

In  both  campaigns  above  cited  the  loss  of  lead,  which  will  take  place 
BpoQ  reduction  and  further  treatment  of  oxides  and  other  intermediate 
P^XMlucts,  is  not  taken  into  account,  as  it  could  not  be  directly  ascer- 
.^in^.  From  former  experience,  however,  the  total  loss  of  lead  in  refln- 
^^^,  i.  e.j  adding  to  what  is  given  here,  the  loss  in  the  further  treatment 
^  all  middle  products,  is  from  3  to  4  per  cent,  of  the  original  weight  of 
^«  unrefined  work-lead. 

It  is  to  be  regretted  that  the  direct  proof  could  not  be  furnished 
^•^^t  the  silver,  not  directly  produced,  is  really  all  in  the  various  inter- 
mediate products  given  above.  But  as  long  as  the  works  are  not  so 
^^t;«ated  that  these  by-products  can  be  work^  by  themselves,  this  can- 
^ot  be  done,  and  we  must  be  satisfied  to  find  at  the  end  of  each  year, 
"^^en  the  balance  is  struck,  that  the  supposition  has  been  correct 

Although  not  strictly  within  the  scope  of  this  article,  I  will  add  here, 


408     MINES   AND   MINING   WEST   OF   THE    ROCKY   MOUNTAINS. 

for  the  satisfaction  of  those  who  think  that  no  market-lead  pare  enough 
for  the  manufacture  of  white  lead  is  made  in  this  country,  that  the 
Pittsburgh  works,  as  well  as  two  others,  do  regularly  produce  au  article 
of  unsurpassed  purity. 

Since  new  and  large  dosilverization-kettles  have  been  introduced  and 
so  set  as  to  prevent  an  inconvenient  cooling  of  the  upper  i)art  during 
skimming,  the  silver-contents,  of  the  refined  lead  have  been  brought 
down  to  the  low  figures  of  from  4  to  8  grams  in  a  ton.  These  limits 
can  now  be  maintained  regularly.  The  following  is  a  late  analysis  by 
Dr.  O.  Wuth,  of  market-lead  produced  from  Utah  and  Colorado  ores, 
and  subjected  to  desilverization  by  zinc  without  a  preparatory  refining. 
The  sample  was  taken  from  one  out  of  ten  charges,  all  which  were  made 
up  of  lead  obtained  from  the  same  ores.  This  lead  is  used  by  the  Pitts- 
burgh White- Lead  Works,  which,  I  believe,  are  substantially  under  the 
same  control  as  the  smelting- works: 

Ag 0.00042 

8b.. 0.00051 

Cu o.oomi 

Zu 0.00038 

Fe trace. 

S 0.00018 

Pb : 99.99844 


100.00000 

By  comparison  with  the  analysis  of  the  great  majority  of  the  foreign 
brands,  used  for  the  same  purx>ose,  it  will  be  observed  that  the  Pitts- 
burgh lead  is  superior,  and  ranks  with  the  best  made  in  any  part  of  the 
world. 

The  only  unsatisfactory  feature  of  this  American  method  of  distilla- 
tion is  the  large  consumption  of  fuel  which  is  connected  with  it  in  the 
present  apparatus.  This  has  led  to  the  construction  of  other  furnaces, 
which  are  heated  either  by  llaine-fire  or  gas,  and  though  at  present  the 
general  results  obtained  are  still  doubtful,  the  saving  of  fuel  intended 
is  absolutely  proved. 

Of  these  furnaces  I  will  here  mention  the  two  following: 

1.  The  furnace  constructed  lately  by  Mr.  Faber  du  Faur,  which  is 
5Qpresentcd  in  Figs.  6,  7,  and  8. 

The  furnace  is  heavily  armed  with  cast-iron  plates  and  cro^s-pieces. 

The  same  apparatus  can,  by  slight  alterations,  be  adapted  to  gas-fire. 
In  this  case  the  grate  is  lowered  about  a  foot,  and  provided  with  under 
and  over  blast  from  hot-blast  pipes  arranged  in  the  flue  d.  The  top 
wind,  to  ignite  the  gases,  would  have  to  enter  in  jets  arranged  across 
the  inner  edge  of  the  fire-bridge.  The  better  way,  however,  proposed 
by  Mr.  Faber  du  Faur,  is  to  have  a  separate  and  stationary  gas-appa- 
ratus, so  arranged  that  when  the  retort-furnace  is  tilted  the  fire-bridge 
will  be  lifted  off  from  the  combustion-apparatus. 

2.  The  furnace  constructed  by  Mr.  W.  M.  Brodie,  first  at  the  Mont- 
gomery works,  near  Bloomfield,  N.  J.,  and  lately  at  the  works  of  the 
Messrs.  Tatham,  near  Philadelphia.  It  is  represented  in  Figs.  9,  10, 
and  11. 

This  furnace  contains  six  graphite  retorts  of  the  common  pattern  used 
in  this  country  heretofore  for  the  purpose  of  treating  zinc-crust.  They 
are  arranged  in  two  rows,  the  upper  ones  lying  over  the  spaced  between 
the  lower  ones,  in  the  position  shown  in  the  drawing.  Fu^brick  arches 
keep  the  flame  from  striking  directly  against  the  retorts.    These  are 
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tapped,  when  ready  for  discharge,  by  means  of  ^-inch  holes  bored  in 
the  lower  edge  of  the  bottom,  the  rich  lead  being  conducted  into  molds 
through  black-lead  gutters.  The  fire-grate  is  provided  with  under-blast, 
which  is  heated  in  pipes  lying  in  the  main  flue.  The  six  retorts  hold 
2,600  to  3,000  pounds  of  zinc-crust,  according  to  the  degree  of  liquation 
that  it  has  been  subjected  to.  The  time  required  for  one  operation  in 
this  furnace  is  from  twelve  to  twenty  hours,  according  to  the  material 
operated  upon.  Clean  scum,  resulting  from  refined  work-lead,  requires 
about  twelve  hours ;  impure  crust,  resulting  from  badly-refined,  espe- 
cially from  cupriferous,  work-lead,  requires  naturally  a  much  longer  time. 
The  former  leaves,  after  tapping,  scarcely  any  residue  but  charcoal  in 
the  retorts ;  the  latter  leaves  a  considerable  quantity  of  dross.  It  is, 
therefore,  policy  to  refine  the  lead  as  completely  as  possible  before 
adding  the  zinc,  even  if  there  is  so  little  dross  in  the  work-lead,  as  re- 
ceived from  the  shaft-furnaces,  that  it  would  apparently  not  pay  to  sub- 
ject it  to  a  refining  before  the  addition  of  zinc.  The  quantity  of  fuel 
used  in  this  furnace  is  2,240  pounds  of  soft  coal  per  ton  of  zinc-crust 
One  man  attends  with  ease  to  the  six  retoits.  The  product  of  silver 
and  zinc  is  not  different  from  that  obtained  in  the  Faber  du  Faur  fur- 
nace ;  but  the  time  required  to  finish  an  operation  is  far  longer  in  this 
case.  But  perhaps  this  may  be  remedied  by  a  larger  grate-surface,  and 
by  having  the  retorts  made  in  the  future  with  a  prolongation  in  the 
bottom,  the  object  being  to  render  possible  such  a  position  of  the  retort 
in  the  frimace  that  the  flame  can  play  around  every  part  of  it  which 
contains  metal. 


CHAPTER    XI. 

SILVER  LEAD  SMELTING  AT  THE  WINN  AMUCK  SMELTING- 

WORKS. 

In  a  previous  report  these  works,  and  the  process  in  operation  at  the 
same  in  1874,  have  been  described  in  detail.  Since  then,  however,  the 
changed  character  of  the  ores  has  rendered  necessary  material  additions 
to  the  works,  and  alterations  in  the  process  heretofore  followed. 

For  the  following  details  of  the  work  done  during  1874,  and  the  pres- 
ent aspect  of  aflairs,  I  am  indebted  to  Mr.  Alfr^  Wartenweiler,  the 
metallurgist  in  charge.  This  gentleman  was  the  first  in  Utah  to  intro- 
duce matte-roasting  processes,  and  to  subject  the  lead-copper  matte 
formed  in  the  ore-smelting  to  intelligent  further  treatment.  Since  then, 
several  other  works  have  imitated  him  in  this  respect. 

The  ores  smelted  during  1874  came  partly  from  the  Winnamnck  and 
the  Wahsatch,  and  partly  from  various  other  mines,  the  latter  having 
been  bought,  principally,  toward  the  end  of  the  year. 

The  Winnamnck  ore,  mined  during  the  year,  may  be  divided  into  two 
clashes,  that  from  the  old  npx>er  workings  of  the  mine  being  mostly 
oxidized  carbonate  and  sulphate  of  lead ;  the  other,  from  the  lower  por- 
tion of  the  mine  near  water-level,  being  a  mixture  of  galena,  iron  and 
copper  pyrites,  and  zinc-blende.  These  two  classes  were  carefully  kept 
dpart  at  the  mine,  in  order  to  facilitate  as  good  and  perfect  a  working 
of  the  las^mentioned  class  as  could  be  done  under  existing  circnm- 
stances,  t. «.,  with  imperfect  appliances,  procured  at  the  spur  of  the 
luouient,  and  under  the  pressure  of  supplying  the  furnaces  with  ore  as 
Hoon  as  x>08sible.    The  average  assay  of  sulphnreted  ore  during  the  year 
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was^  in  silver,  55.5  oaiices  per  ton,  and  16  per  cent,  of  lead;  of  oxidized 
ore,  in  silver,  52.48  ounces,  and  23.13  per  cent,  of  lead.  The  records 
show,  however,  great  differences  in  values  between  the  beginning  and 
the  end  of  the  year.  While  in  January  and  February,  ore  with  30  to  35 
per  cent,  of  lead  and  30  to  50  ounces  of  silver  per  ton  was  smcdted, 
November  and  December  furnished  ore,  the  average  contents  of  wUch 
were  15  to  20  per  cent  of  lead,  and  50  to  75  ounces  of  silver.  In  fact,  it 
has  been  considered  a  rule  at  this  mine  that  the  higher  the  ore  assays 
in  silver,  the  lower  is  the  percentage  of  lead,  and  the  reverse. 

Silica  and  alumina  represent  the  gangue.    The  average  of  six  differ- 
ent tests  made  shows : 


SiOa 41.16 

Fe,  O3 3.99 


AI2O3 S.31 

OaO 2.10 


The  Winnamnck  ore  showing  a  gradual  decline  in  its  contents  of  lead, 
it  became  necessary  to  either  purchase  another  mine,  containing  ore 
with  a  high  percentage  of  lead,  or  to  purchase  such  ores.  In  Januaiy, 
1874,  the  company  bought  the  Wahsatch  mine,  situated  on  the  east^n 
slope  of  the  range.  For  a  few  months  the  ore  from  this  mine  was  of 
great  assistance  to  the  smelting,  as  it  contained  48  to  52  per  cent  of 
lead,  and  9  to  12  ounces  of  silver  per  ton.  But  500  tons  of  such  ore,  and 
about  240  tons  of  second-class,  containing  35  per  cent,  of  lead,  exhausted 
the  mine. 

Spanish  ore,  of  which  there  had  been  about  400  tons  lying  at  the  works 
for  over  two  years,  was  next  used  to  make  up  the  deficiency  in  lead. 
But  although  it  fulfilled  the  requirements  in  this  respect,  it  certainly  did 
not  improve  the  smelting  otherwise,  as  it  contained  32.5  per  cent.  SiO^ 
A  few  other  small  lots  of  ore  were  bought,  such  as  Nez  Perc6  and  UtsA, 
but  these,  too,  were  of  such  a  composition  as  to  add  only  more  dif&culties 
to  the  smelting  operations.  Tlie  amount  of  fiux  used  during  the  first 
eight  months  of  1874  was  enormous,  amounting  often  to  33  per  cent  of 
the  ore-charge,  acd  consisting  of  hematite,  at  $18  per  ton,  and  limestone, 
at  $4  per  ton.  Later  in  the  year,  after  roasting-processes  had  once  been 
thoroughly  established,  the  amount  of  fiuxing-material  was  reduced  50 
per  cent,  and  more. 

The  iron-ore  received  from  Wyoming  during  the  year  was  of  a  very 
inferior  character.  Up  to  June,  it  averaged  65.6  per  cent,  of  metallic 
iron  ;  from  June  to  November,  only  54.9  per  cent.  Of  late,  large  cob- 
bles of  the  hardest  flint  are  intermixed  with  the  hematite.  After 'Novem- 
ber, the  use  of  iron-ore  in  the  furnaces  was  stopped  entirely.  In  its 
stead  "  South  Star''  and  "  Titus"  ores  were  bought.  They  are  known  as 
probably  the  most  basic  ores  of  the  Gottonwoods.  Large  quantities  of 
roasted  ore  and  matte  were  used  at  the  same  time. 

A  trial  of  some  Tintic  iron-ore  was  made  earlier  in  the  fall,  with  such 
limited  quantities  as  to  leave  the  result  uncertain.  An  analysis  of  this 
ore  showed  69  per  cent,  of  sesquioxide  of  iron  and  4.2  per  cent,  of  lime. 

The  principal  fuel  used  wa«  coke,  the  supply  of  charcoal  being  limited 
and  very  uncertain.  It  has,  however,  been  found  very  advantageous  to 
use  some  charcoal  mixed  with  the  coke.  Tbis  has,  of  course,  the  effect 
of  lightening  tbe  column  of  charges,  and  of  leaving  the  smelting-mixture 
le^s  packed.  It  therefore  permits  a  more  perfect  play  of  the  blast  than 
tbe  use  of  coke  alone,  wbicb  renders  the  columns  in  the  furnace  so  dense 
that  the  blast  cannot  sufliciently  penetrate. 

Tbe  waste  and  shortage  on  both  coke  and  charcoal  has  been  tremen- 
dous. The  charcoal  delivered  at  the  works  was  mostly  soft  and  spongy, 
and  its  calorific  effect  was,  therefore,  very  unsatisfactory.    One-half  of 
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it  was  reloaded  from  broad-gauge  railroad-cars  into  narrow-gaage  cars, 
and  a  large  amonnt  of  fine  coal  was  thas  made.  Not  less  Uian  24  per 
cent,  of  waste  was  measured  oat  daring  the  year. 

Two  different  kinds  of  coke  have  been  delivered  at  the  works — Saint 
Loois  and  Oonnellsville.  The  sapply  of  the  former  *vas  stopped  early  in 
spring,  as  it  was  found  unfit  for  smeltingpurposes.  Pieces  of  slate,  from 
the  size  of  hazel-nuts  to  ten  and  fifteen  pounds  weight,  were  picked  out 
from  this  fuel. 

The  coke  lately  delivered  by  Morgan  &  Co.,  of  Pittsburgh,  was  a  very 
fine  article,  but  when  finally  laid  down  at  the  Winnamuck  works,  hard 
and  dense  as  it  was,  a  waste  of  from  10  to  12  per  cent,  woald  be  foand. 
Loading,  two  or  more  transfers,  unloading,  &c.,  converted  a  large 
amount  into  powder,  and  tons  upon  tons  have  been  carted  away.  Such 
a  loss  is  hard  to  bear,  where  the  price  of  the  article  in  question  runs  up 
to  $^  per  ton.  To  remedy  it  in  some  measure,  perhaps  the  only  way 
would  be  to  mix  the  dust  with  tar,  and  to  press  it  into  small  bricks. 

The  rapid  burning  out  of  the  fire  material  has  been  encountered  by 
the  use  of  cast-iron  water-jackets  of  3  feet  6  inches  in  height,  the  inside 
plates  being  ^  inch  and  the  outside  one  f  inch  thick.  The  water-space 
is  3  inches.  These  jackets  are  made  in  six  sections,  answering  to  the 
periphery  of  the  furnace.  They  are  held  in  position  by  a  stout  iron 
band.  The  first,  constructed  in  1873,  has  been  replaced  by  another 
pattern,  principally  because  the  former  ones  were  cast  with  tuyere  and 
jacket  all  in  one  piece.  The  tuyere  projected  about  14  inches  into  the 
famace,  and  as  it  was  the  most  exposed  part,  it  very  soon  cracked  and 
waa  found  leaky.  This  necessarily  required  the  instant  removal  of  the 
jacket,  which,  with  a  furnace  in  full  blast,  was  an  exceedingly  ugly  job, 
causing  much  loss  of  time.  The  jackets  were,  therefore,  cast  with  sim- 
ply an  opening  for  a  tuyere  in  the  center  of  each  section.  By  this 
means  two  great  advantages  were  gained.  First,  wrought-iron  tayerea 
could  be  used  independent  of  the  jacket ;  and  second,  by  selecting 
tuyeres  of  not  less  than  20  inches  in  length,  the  section  of  the  furnace  at 
the  tuyere-line  could  be  changed  ad  libitum^  at  the  option  of  the  metal- 
lurgist, at  any  time  during  a  camparign.  During  a  period  of  seven 
months,  after  the  introduction  of  this  improvement,  not  one  tuyere  or 
water-jacket  has  been  iound  in  bad  condition.  The  furnaces  could  make 
campaigns  of  from  sixty  to  ninety  days.  Many  objections,  on  theoret- 
ical grounds,  have  been  raised  to  the  jackets.  But,  considering  the  ex- 
penses incurred  evei*y  month  in  rebuilding  and  repairing  a  brick  fur> 
Dace,  the  econonaical  advantage  in  works  situated  like  the  Winnamuck 
is  decidedly  on  the  side  of  the  water-jackets,  even  if  we  admit  an  in- 
creased consumption  of  fuel.  Comparing  the  records  of  the  previous 
smelting  in  fire-brick  furnaces  with  those  obtained  by  smelting  with 
the  help  of  jackets,  the  increase  in  fuel  used  figures  up  to  about  ^y. 
bat  by  starting  a  furnace  carefhlly,  the  difference  is  only  nominal.* 
After  two  or  three  days  run  of  a  fdrnace,  the  inside  of  the  jacket  is 
coated  with  what  might  be  termed  artificial  galena,  from  4  to  0  inches 
tdiick,  preventing  the  coroding  of  the  iron  perfectly,  and  being  a  good 
non-conductor  of  heat. 

dp  to  the  spring  of  1874,  no  attempt  was  ever  made  to  make  use  of 
the  large  alnounts  of  sulphareted  ore  from  the  lower  portion  of  the 
mine. 

*  Mr.  Warteoweiler  Heems  to  overlook  the  fact  that  his  comparison  with  former 
CMDpttigns  is  not  a  fair  one,  because  in  the  late  campaigns  he  bad  the  advantage  of 
Qsiog  partially-roasted  ore  and  matte  in  bis  charges,  which  tends  greatly  to  diminish, 
the  oooaamption  of  fael.— R.  W.  R. 
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In  May,  a  small  reverberatory  furnace  was  constnicted,  at  great  ex- 
pense, caased  mainly  by  costly  and  dijficalt  excavations.    This  fdmaoe, 
roasting  only  very  limited  quantities  and  losing  a  large  portion  of  tlw 
heat  in  the  flues,  proved  naturally  a  very  expensive  experiment.    The 
same  difficulties  experienced  in  building  the  first  presenting  themselFes 
for  any  lateral  extension  of  a  second  furnace,  a  double-heaHh  reverber- 
atory was  constructed ;  the  lower  one  being  at  a  height  of  3  feet  4  inchira 
from  the  ground,  and  having  an  area  of  9  by  17  feet;  the  upper  one  is 
worked  from  a  platform,  and  has  aroasting-surfEice  of  9  by  15  fyet.    The 
fire-box,  built  outside  and  independent  of  the  furnace,  delivers  its  flame 
over  a  perforated  fire-bridge,  whence  it  passes  over  the  ore  on  the  lower 
hearth,  ascends  through  a  narrow  flue,  6  feet  by  6  inches  in  section,  and 
8  feet  6  inches  high,  into  the  upper  hearth,  here  over  another  layer  of 
ore,  and  then  turns  over  the  arch  of  the  upper  chamber  into  the  flue& 

A  great  saving  of  labor  and  fuel  has  been  efiected  in  this  manner,  the 
ore  coming  into  the  finishing-hearth  already  partially  roasted.  When- 
ever a  roasted  charge  is  drawn,  the  whole  column  of  ore  passes  along 
the  entire  length  of  the  two  hearths,  and  another  charge  is  fiekl  in  from 
the  top.  The  two  chambers  contain  always  four  charges,  of  one  ton 
each.  The  entire  cost^  stack  excepted,  of  this  furnace  amounted  to 
$1,650.  The  fuel  required  for  twenty-four  hours  consisted  of  1,400 
pounds  of  coal,  (lignite,)  and  there  were  four  laborers  required  to  roast 
8,000  pounds  of  ore.  The  old  reverberatory  required  the  same  amonnt 
of  fuel  and  three  laborers,  who  could  roast  only  5,000  to  6,000  jKHindg 
of  the  same  ore. 

All  the  ore  coming  from  the  lower  levels  of  the  mine  was  run  along  a 
track  directly  over  the  track  of  the  double  hearth,  and  dumped  over  an 
iron  screen,  allowing  half-inch  pieces  to  pass.  The  fine  ore  falling  on 
the  top  of  the  furnace  near  the  feed-hole,  rendered  the  filling  in  of  a 
charge  a  job  of  only  a  few  minutes'  duration.  The  coarse  pieces  passed 
over  the  screen  into  a  chute,  which  delivered  the  ore  to  a  flat  below  the 
works,  to  be  here  roasted  in  stalls  or  pits. 

Owing  to  the  character  of  the  ore,  the  roasting  of  a  furnace-charge  to 
a  point  where  it  is  called  "  dead  ^  was  impossible.  There  might  have 
been  a  more  satisfactory  result  had  all  the  particles  of  ore  been  of  nearly 
the  same  size.  As  it  came  to  hand,  the  size  varied  from  dust  to  half- 
inch.  It  was  a  combination  of  25  per  cent,  galena,  45  per  cent,  iron  and 
copper  pyrites,  and  6  to  10  per  cent,  zinc-blende;  and  whoever  has  tried 
to  roast  such  a  mixture  will  understand  the  difficulty  in  the  way  of  a 
quick  and,  at  the  same  time,  good  roasting.  The  consequence  was,  of 
course,  the  formation  of  a  large  amount  of  accretions  gathering  in  the 
blast-furnace,  near  the  feed-hole,  in  such  quantities  as  to  interrupt  the 
campaign.  After  four  or  five  weeks  this  mass  generally  had  to  be  re- 
moved hy  blowing  the  furnace  down  partially  and  breaking  the  lumps 
off.  The  total  cost  of  this  imperfect  roasting  in  reverberatories  vras  $5.10 
per  ton  of  ore,  coal  costing  812  per  ton  and  labor  $3.50  per  day. 

Tlie  pits,  or  roasting-heaps,  were  put  up  in  the  usual  manner,  on  a 
double  layer  of  wood.  On  eight  cords  of  this  there  were  generally  piled 
about  250  tons  of  coarse  ore  ;  lour  to  six  chimneys,  consisting  of  small 
sticks  of  wood,  having  been  constructed  in  the  heaps  to  facilitate  the 
lighting  of  the  heap  at  the  start,  and  insure  a  good  draught.  Such 
heaps  usually  burn  from  two  to  three  months,  and  were  put  up  at  a  cost 
of  75  cents  per  ton.  At  the  time  of  writing  this  article,  400  tons  of  this 
roasted  ore  are  being  shipped,  having  been  sold  to  other  smelting- works, 
at  a  net  profit  to  the  Winnamuck  Company  of  $40  per  ton. 

The  first  roasting-stalls  put  up  were  built  of  pieces  of  slag,  cemented 
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by  a  little  mortar,  and  consisted  simply  of  two  side  walls,  5  feet  6  inches 
high  and  18  inches  thick,  with  an  inclined  floor  between.  They  were 
nsed  principally  for  the  roasting  of  matte,  receiving  at  the  starting  of  a 
fire  li  cords  of  wood  and  60  to  70  tons  of  matte,  which  burned  through 
in  aboot  four  weeks.    The  cost  of  roasting  in  these  stalls  was  $1  per  ton. 

Two  covered  or  arched  stalls,  having  a  stack  in  the  center  to  carry  off 
the  fames,  gave  especially  satisfactory  results.  The  average  cost  of  con- 
stniction  of  the  stalls  was  $58  apiece.  An  experiment  made  with  a 
shaft  roasting-famace,  with  interior  fire-place,  to  be  charged  at  the  top 
and  drawn  at  the  bottom,  was  not  very  successful.  As  long  as  ore  was 
roasted  in  it,  carrying  a  considerable  portion  of  galena,  it  did  very  well ; 
bnt.  with  a  large  amount  of  pyrites  intermixed,  the  heat  was  so  raised  as 
to  oake  and  sinter  the  whole  contents,  whicn  had  then  to  be  removed 
with  bars.  This  proved  too  expensive,  although  the  furnace  did  not 
consume  any  fuel  after  being  started.  When  the  draught  was  shut  off 
below,  and  a  number  of  openings  in  the  side  walls  were  rdied  njHm  to 
famish  a  limited  amount  of  air,  the  latter  could  not  penetrate  to  the 
center,  while  the  ore  remained  unaltered. 

To  obtain  a  tolerably  good  product  in  only  one  fire,  all  the  roasted 
ore  or  matte  from  heaps,  stalls,  or  kilns  had  to  be  picked  over,  and  all 
the  unroasted  and  partially-roasted  stuff  had  to  be  put  back  into  a 
second  fire. 

The  average  assay  of  lead-matte  (first  matte)  produced  during  the 
year  was  12  per  cent,  of  lead  and  56  ounces  of  silver  per  ton. 

By  the  concentration  of  this  first  matte,  produced  during  a  period  of 
three  months,  about  30  tons  of  copper-matte,  containing  12  per  cent, 
copper  and  130  ounces  silver  per  ton,  were  obtained.  This  product  was 
sold  at  about  $115  per  ton. 

Slag-assays  show  during  Hie  year  an  average  of  S.68  per  cent,  lead 
and  2.41  ounces  silver  per  ton. 

A  dust-chamber  was  added  to  the  works  in  January,  1874,  but  being 
of  an  inferior  construction,  and,  first  of  all,  too  small,  it  never  did  the 
services  required  of  such  an  apparatus,  and  the  saving  of  ftue-dust  did 
not  amount  to  even  50  per  cent  of  the  whole.  About  110  tons  were 
collected  during  the  year,  assaying  in  silver  24.1  otmces,  in  lead  26.5 
per  cent.  It  seems  a  very  curious  phenomenon  that  the  contents  in 
l€»d  of  the  flue-dust  should  be  higher  than  those  of  the  ore,  and  this  can 
only  be  explained  by  the  fact  that  the  ore  was  mostly  in  the  shape  of 
fine  carbonate  and  sulphate,  and  that,  as  the  condensing  capacity  of  the 
chamber  was  small,  the  lighter  gangue  was  blown  beyond  the  chamber, 
while  the  heavier  lead-ore  particles  remained. 

An  entirely  different  slag  from  that  produced  when  iron-ore  and  Ume- 
stone  were  the  only  fiuxing-materials  was.  of  course,  obtained  after 
roasting  processes  had  been  thoroughly  estatfiished. 

An  analysis  made  in  June,  1874,  shows  38  per  cent,  silica ;  another, 
commenced  in  November,  but  never  finished,  is  as  follows : 

SUica 25.31 

Protoxide  of  iron 41.97 

Alnmina not  determined. 

Solphide  of  iron : 6.2& 

Sulphide  of  lead not  determined,  but  present. 

Ume 21.06 

Zinc 0.6ft 

Tliis  seems  to  show  that  the  roasting  was  enticely  insuffloient. 
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The  foUowing  is  an  average  of  ore,  flaxes,  mud  fael  ttaee  the  Intro* 
daction  of  xoaating : 

Winnamnok  oxidised  ore 110 

Winnamoek  roasted  ore 110 

Outside  ores .•' '.  180 

Flue-dust .«..*    90 

Iron-ore « »•• 20 

Lime . ..............i 40 

Slag., 80 


Coke 70 

Ofaareoal ll-SlHidid. 

Ohairges  before  roasted  ore  was  nsedyoady  in  1874|  were  as  fidtows : 


Winnamnck  oxidized  ore * •  900 

Watasatchore : 100 

Iron-ore •••• 00 

Lime i. ^ 40 

Blag 20 

•4S0 

Coke '. * ^.....    80 

Obaicoal ll-ftlmiieL 

It  is  plainly  seen  that  a  great  advantage  was  gained  ^  the  intro- 
dnction  of  rcAsting  over  the  fbrmer  wav  of  smettiog.  It  not '  odI^ 
reduced  the  consumption  of  costly  hematite  to  a  minimum,  but  there 
was  a  decided  gain  in  the  use  of  fuel.  The  roasted  ore  and  matte  im- 
parted such  a  heat  to  the  entire  smelting-chargei  that  the  weight  of 
charges  a)uld  be  increased  by  about  one-third,  and  at  the  same  time  a 
reduction  of  the  quantity  of  fuel  was  renderedf  possible. 

The  average  number  of  charges  put  through  in  twenty-four  hours  vas 
one  hundred  and  five. 

The  qimntity  of  matte  produced  with  such  charges  was  about  equid  to 
that  of  the  work-lead.  This  was  certainly  a  very  create  but  onljr  a  tem- 
porary, loss.  About  400  tons  of  matte  were  woriked  over  during  the 
year. 

The  following  ores  and  matte  were  smelted  during  1874 : 

Tods  net 

Winnamuck  oxidized  ore 2, 124  76 

Winnamuck  roasted  ore 708. 65 

Winnamuck  roasted  matte 400.00 

Wahsatchore ^..    "^747.48 

Ore  from  different  mines 1,699.65 

Total  amount  smelted , 5^680.54 

The  consumption  of  smelting-materials  is  recorded  as  follows : 

TODSi 

Ore 6,680.« 

Iron-ore 1,550.69 

Li  mestone 909. 46 

»lag • 8aL78 

Total  material  smelted 9,062.36 


. 
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Of  fuel  there  was  used,  incladxng  shortage  and  waste — 

Coke 1, 723. 23  tons- 
Charcoal  107, 521  bushels. 

The  losses  of  lead  and  silver  can  be  calculated  only  approximately, 
there  being  still  about  130  tons  of  lead-matte  on  hand,  containing  70  to 
80  ounces  of  silver  and  12  per  cent,  of  lead.  Leaving  this  matte  out  of 
the  question  altogether,  the  losses  of  silver  amount  to  14.6  per  cent,  and 
of^  lead  to  21.1  per  cent.  It  is  clear  that,  after  thoroughly  sampling  the 
matte,  and  giving  it  its  actual  value  in  dollars  and  cents,  these  figures 
will  be  materially  modified. 

The  total  silver-lead  production  during  1874  amounts  to  893.601  tons, 
representing  a  money  value  of  $290,706.66. 

The  machinery  at  the  Winnamuck  Works  has  been  increased  in 
August  by  a  new  60-horse-power  engine  and  boiler,  and  a  new  No.  5 
Boot  blower.  The  old  20-horsepower  engine,  after  over  three  years' 
continual  use,  was  beginning  to  give  out,  being  too  weak  for  the  severe 
work  required  of  it. 

The  total  improvements  at  the  works  and  additions  thereto,  made  dur- 
iDg  the  year,  are  enumerated  as  follows : 

One  60  horse-power  steam-engine,  boiler,  and  buildings. 

One  No.  5  Boot  blower,  counter-shafts,  &c. 

Two  reverberatory  furnaces,  flues,  stack,  and  buildings. 

Eight  roasting-stalls,  and  roasting-kiln. 

One  dust-chamber,  (sheet-iron.) 

These,  together  with  an  entirely  new  water  course,  represent  an  ex- 
penditure of  nearly  $40,000.  The  old  No.  4  and  No.  5  Boot  blowers 
are  8till  at  the  works,  and  intended  for  auxiliary  blast-engines. 

lo  conclusion,  it  should  be  said  that  the  whole  future  of  the  Winna- 
mack  Works  rests  with  a  complete  system  of  appliances  for  separating 
the  sulphureted  ores.  The  time  is  very  near  when  no  other  ores  but 
these  can  be  extracted  from  the  mine. 

It  is  not  concentration,  as  commonly  understood,  which  is  ifbeded,  but 
a  separation  of  the  different  useful  minerals.  The  zinc-blende,  even,  is 
valuable  in  this  case,  and  must  not  be  thrown  away. 

A  separation  of  the  minerals  in  the  Winnamuck  ore,  effected  in  a  gold- 
pan,  some  time  ago,  illustrated  this  fact  plainly  enough. 

Three  different  samples  were  obtained  by  the  washing,  the  assays  of 
which  showed  as  follows : 

Gkdena 68  per  cent,  lead,  62     ounces  silver. 

Pyrites 69. 5  ounces  silver. 

ZioG-blende 46. 1  ounces  silver. 

This,  of  course,  does  not  represent  an  average  of  the  ore  in  the  mine. 
The  data  ai:e  simply  given  to  show  the  relation  of  the  different  minerals 
as  to  their  contents  in  silver.  If  the  zinc-blende  can  be  sold  at  reason- 
able prices  to  amalgamating-mills  provided  with  a  Stetefeldt  or  any 
other  good  roasting-furnace,  there  wiU  be  no  difficulty  in  treating  the 
two  remaining  portions  profitably  by  smelting,  and  making  a  complete 
success  of  the  whole  enterprise.  This  way  of  working  and  preparing 
ores  in  a  cheap  manner  previous  to  subjecting  them  to  metallurgical 
treatment  is,  however,  advisable,  not  only  for  the  Winnamuck  Works, 
bat  really  for  the  majority  of  the  Utah  mines.  Many  of  the  Bingham 
Gafion  mines  have  already  encountered  the  above  mixture  of  sulphurets 
In  tiieir  lower  levels,  and  all  the  rest  are  almost  certain  to  find  it,  or 
pertiaps  something  worse,  in  the  near  future. 
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CHAPTER    XII. 

THE  GEEMANI A  REPINING  AND  DESILVEEIZATION  WORKS, 

UTAH.» 

These  works  are  sitaated  abont  six  miles  south  of  Salt  Lake  Citji  at 
Flach's  Station,  on  the  Utah  Southern  Railroad.  They  were  established 
only  a  few  years  ago,  and,  on  account  of  the  enormous  competition  in 
the  business  of  desilverization  and  refining  of  lead,  they  have,  like  most 
works  of  the  kind  in  the  country,  been  unable  to  run  continuously. 
Furthermore,  the  question  of  fuel  is  a  very  serious  one  for  the  works, 
and  on  this  account  principally  they  are  now  stopped,  waiting  for  the 
completion  of  the  Utah  Southern  Eiailroad  down  to  the  San  Pete  coal- 
fields, in  Southern  Utah.  After  this  road  is  finished,  it  is  expected  that 
coke,  which  now  costs  over  $30  a  ton,  will  l)e  obtained  for  from  $10  to 
$12,  and  at  this  price  the  works  will  be  able  to  run  profitably. 

Until  December  of  last  year,  the  works  had  been  running  most  of  the 
time  at  about  half  capacity,  receiving  for  treatment  principally  argen- 
tiferous lead  from  the  Utah  Smelting- Works  and  irom  those  of  Eureka, 
Nevada.  In  the  latter  part  of  1874,  they  bought  for  treatment  from  the 
Richmond  Company,  of  Eureka,  a  considerable  quantity  of  lead  which 
had  been  already  refined  to  a  certain  degree  previous  to  leaving 
Eureka.. 

The  works  were  originally  projected  to  desilverize  and  refine  only 
according  to  the  so-called  Flach  system ;  but  at  the  end  of  1874  a  blast- 
furnace for  smelting  the  lead-ores  of  the  vicinity  was  erected,  and  sev- 
eral campaigns  were  made,  and  the  last  remnant  of  the  Flach  system, 
namely,  the  treatment  of  the  liquated  zinc-silver  alloy,  together  with 
very  basie  slags,  in  low  blast-furnaces,  was  abandoned.  In  its  stead 
the  distilling-furnace  of  Faber  du  Fanr  was  introduced. 

The  treatment  of  the  argentiferous  lead  has  hitherto  been  as  follows  : 

Twenty  tons  of  bars  are  melted  down  slowly  in  a  large  reverberatory, 
locally  called  the  A  furnace.  According  to  the  amount  of  impurities  in 
the  lead,  the  molten  metal  remains  here,  exposed  to  a  low  heat  and  plenty 
of  air,  for  a  shorter  or  longer  time,  the  average  being  about  eighteen 
hours.  After  the  first  six  or  seven  hours  the  covering  of  oxides,  con- 
taining most  of  the  copper  and  antimony  and  much  lead,  is  taken  off. 
It  amounts  to  ft'om  1.5  to  2  per  cent,  of  the  original  weight  put  into  the 
furnace.  The  oxides  forming  after  this  are  not  taken  ofi'^but  left  in  the 
furnace,  after  tapping  the  lead  into  the  desilverization-kettles.  The 
object  of  this  is  to  utilize  in  the  refining  of  the  second  charge  l;he  ten- 
dency of  litharge  to  give  off  its  oxygen  to  substances  more  easily 
oxidized.  The  drawing  off  from  the  furnace  into  the  desilverization- 
kettles  is  effected  by  means  of  a  partly-covered  spout  which,  on  account 
of  the  unfortunate  location  of  the  A  furnace,  is  about  40  feet  long,  and 
occasions,  therefore,  the  formation  of  a  great  deal  more  oxides  and 
scraps  than  are  desirable. 

There  are  five  desilverization-kettles.     The  two  large  ones,  the  so- 

*  This  arti<^e  was  prepared  for  my  report  by  Mr.  A.  Eilere,  who  Tisited  the  icorks 
frequently  daring  last  eammer,  and  wishes  to  acknowledge  the  kindness  of  Mr.  A.  vod 
Weise^  the  sapennteQdent,  and  Mr.  G.  Billing,  the  manager  of  the  works,  in  famie^iog^ 
detailed  iutotmation. 
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?id  zinc-pots,  hold  42,000  poands  of  metal  each.  They  are  walled  in, 
by  side,  and  immediately  in  front  of  them  are  the  smaller  liqaation- 
les,  Nos.  3  and  4,  which  hold  7  tons  each.  In  front  of  these  is  the 
llest  kettle,  holding  4  tons,  which  is  nsed  for  liquation  to  dryness, 
whole  arrangement  is  in  the  shape  of  a  triangle,  Nos.  1  and  2  form- 
the  base,  and  No.  5  the  apex,  as  shown  in  the  accompanying  sketch. 
he  lead  treated  here  contains  from  $150  to  $350  per  ton  in  gold  and 
3r.  According  to  the  richness  of  the  material  to  be  treated,  there  is 
1 1.8  to  2.6  per  cent,  of  zinc  added  in  either  No.  1  or  No.  2  kettle, 
zinc  is  added  in  three,  sometimes  four,  portions.  Instead  of 
g  pnre  zinc  for  all  these  additions,  the  practice  of  asing  the  second 
third  scum  of  a  previoas  operation  for  the  first,  and  sometimes  also 
}he  second,  addition  in  a  sabsequent  operation  has,  daring  the  last 
r,  been  introdnced.  By  this  means  a  very  larg^  saving  of  zinc  has 
I  effected.  Each  addition  is  mixed  with  the  lead  for  from  one  half 
ireeqaarters  of  an  hoar,  the  temperatnre  being  maintained  above 
melting-point  of  zinc.  Then  the  fire  is  drawn  and  the  Jsettles  are 
wed  to  stand  long  enoagh  to  permit  the  charge  to  cool,  and  the 
-silver  alloy  to  rise  to  the  sarface,  the  lead  below  remaining,  of 
"se,  liquid.  This  requires,  in  the  summer,  not  less  than  four  hours, 
in  the  winter  only  about  two,  The  scum  is  now  taken  off  with 
orated  ladles  and  transferred  to  pot  3  or  4.  If  it  is  the  scum  result- 
from  the  first  zinc  addition,  it  is,  after  a  partial  liquation,  immedi- 
f  transferred  to  pot  No.  5,  where  the  liquation  is  finished.  The  lead 
Iting  from  liquation  is  transferred  from  No.  3  or  4  back  into  No.  1 
before  the  second  addition  of  the  zinc  is  introduced.  The  scam 
Itiug  from  the  second,  third,  or  fourth  addition  is  not  liquated,  but 
I  again  in  a  subsequent  operation,  in  place  of  a  first  zinc  addition, 
lentioned  above.  The  dry  zinc  scum  from  No.  5  has  heretofore  been 
through  a  small  shaft-furnace,  together  with  very  basic  slag,  an 
iedingly  low  pressure  of  blast  being  used.  The  result  of  this  smelt- 
was  rich  lead  and  slag  and  a  very  impure  oxide  of  zinc,  which  was 
lered  in  the  condensation-chamber;  but  as  this  process,  compared 
[  the,  distillation  of  the  zinc  scum  in  retorts,  occasions  a  loss  of  not 
than  from  $15,000  to  $25,000  a  year,  (most  of  the  zinc  being  virtu- 
lost  forever,)  it  has  now  been  abandoned. 

le  now  desilverized  lead  remaining  in  kettle  1  or  2  is  tapped  into  one 
e  two  refining  reverDeratories,  (calcining-furnaces,)  which  are  located 
ach  side  and  below  the  kettles.  One  of  these,  together  with  the 
tcet-kettle,  is  shown  in  the  sketch  api^ended.  They  bold  from  18  to 
ms  of  lead.  The  hearth  consists,  as  does  also  that  of  the  A  furnace 
'e  mentioned,  of  an  iron  pan  cast  in  three  pieces,  (as  shown  in  the 
ch,)  in  which  the  hearth  proper  is  prepared  by  first  putting  into  the 
dm  of  the  pan  a  layer  of  coke,  next  one  of  brasque.  and,  finally,  one 
:«-brick,  put  on  end  in  the  shape  of  an  inverted  arcn.  Much  trouble 
been  experienced  in  these  furnaces,  as  well  as  in  the  A  ftirnace,  by 
rising  of  the  hearth  through  lead  which  penetrated  below  it,  and 
^hich  it  would  float.  This  has  now  been  obviated  by  boring  holes 
the  angles  formed  by  the  sides  and  bottom  of  the  pan,  so  that  when 
penetrates  to  the  pan  it  cannot  collect  in  it,  but  runs  out  of  the 
3,  and  is  seen  in  time  to  prevent  further  mischief, 
these  furnaees  the  lead  remains  from  eighteen  to  twenty-two  hours, 
e  temperature  being  maintained^  and  a  strong  draught  of  air  being 
;ted  on  the  surface  by  opening  air-holes  left  in  the  walls  just  beyond 
ire-bridge.  Abstrich  is  taken  only  once  after  the  first  ten  or  twelve 
s.    It  amounts  to  from  2,200  to  3,400  pounds,  and  contains  about  50 

H.  Ex.  177 27 
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\yeT  cent,  of  lead,  and  the  greater  proportion  of  the  zinc  and  antimony. 
Sometimes  thi;i  abstrich  is  liquated  in  the  doable-hearth  liquation  fnV- 
naee,  a  drawing  of  which  is  given,  and  the  remainder  is  reduced  for 
hard  lead ;  but  usually  it  is  reduced  as  it  comes  from  the  rcverbei-atory. 
After  this  dross  is  taken  off,  the  metal  bath  is  rabbled  and  the  samples 
are  taken.    The  dross  forming  after  this  is  allowed  to  remain  in  the 
furnace  after  the  lead  is  tapped  into  the  poling  or  market  kettle,  for  tbe 
same  purpose  as  mentioned  above  in  regard  to  the  dross  in  the  first  cal- 
cining or  A  furnace,  namely,  to  utilize  the  oxygen  of  the  litharge  for 
the  next  charge.    In  the  market  kettle  the  lead  is  now  poled  by  meaos 
of  short  green  sticks  of  wood,  which  are  held  down  to  the  bottom  of  tbe 
kettle  with  an  apparatus  constructed  for  that  purpose.    Each  pole 
requires  about  an  hour  to  burn  out,  and  from  three  to  four  are  required 
to  give  to  the  lead  the  desired  purity.    When  this  is  reached  the  lead  is 
ladled  int6  molds,  the  bars  are  dsessed,  and  are  ready  for  market. 

Most  of  the  lead  made  at, these  works  has  been  sold  to  white-lead 
manufacturers  in  this  country,  and  the  establishment  has  acquired  an 
enviable  reputation  for  the  purity  of  its  product. 

The  dross  formed  during  the  poling  in  the  market-kettle  amounts  to 
from  1,100  to  2,000  pounds.  It  is  directly  reduced  in  a  reverberatory  or 
shaft  furnace,  the  resulting  lead  being  fit  for  making  soft  lead. 

The  whole  of  the  first  dross  taken  from  the  first  calcining  or  A  fur- 
nace is  smelted,  together  with  iron  pyrites,  for  le^id  and  copper  matte, 
the  latter  being  concentrated  from  three  to  four  times  and  sold.  Yari> 
ous  lots  sold  have  contained  about  40  per  cent,  of  copper,  1.18  ounces,  l.(B 
ounces,  1.02  ounces  of  gold,  respectively,  and  113.51  ounces,  88  ounces, 
94.66  ounces  of  silver  per  ton,  respectively.  The  rich  lead  rasulting  from 
the  shaft-furnaces  which  treat  the  zinc-silver  alloy  is  cui>elled  on  English 
cupels,  of  which  two  work  at  a  time.  They  have  the  usual  construction 
shown  in  the  annexed  sketch,  the  necessary  air  being  thrown  on  the 
metal  bath  b^'  means  of  a  steam-jet.  They  are  usually  in  blast  five  days, 
receiving  in  that  time  180  bars  of  05  pounds  each  of  rich  leaiL  One  of 
the  cupels  is  then  bored,  the  silver  run  into  molds,  and  the  bars  are  fed 
into  the  other  cupel,  where  the  refining  of  the  whole  is  finished,  pro- 
ducing a  button  of  silver  of  from  8,000  to  10,000  ounces,  and  .01)2  to  .095 
fine  in  silver  and  gold.  But  the  proportion  of  silver  and  gold  varies 
of  course,  very  considerably,  .981  in  silver  having  been  the  highest  yet 
obtained. 

To  illustrate  portions  of  the  process  further,  I  add  the  following  fig- 
ures, for  which  I  am  indebted  to  Mr.  A.  v.  Weise : 

Melted  down  in  A  furnace,  41,614  pounds  of  "  base  bullion,^  contain- 
ing, silver,  5,700  grams;  gold,  110  grams,  per  1,000  kilograms. 

Alter  abzvg  was  taken  in  the  A  furnace,  and  the  remaining  metal 
tapped  into  pot  No.  1,  three  additions  of  zinciferous  scum  and  zinc  wtre 
made,  with  the  following  results : 

1.  Added:  Zinc-scum  of  a  previous  operation,  (second  and  third  ad- 
ditions,) not  liquated,  4,000  pounds.  Remained  in  lead  after  first  ziu& 
crust  was  taken  ott':  silver,  1,300  grams  per  1,000  kilograms. 

2.  Zinc,  600  pounds.  Eeuiaiued  in  lead  after  taking  off  second  zinc- 
crust  :  silver,  20  grams  per  1,000  kilograms. 

3.  Zinc,  80  pounds.   Kemained  in  lead,  a  trace  of  silver. 
In   another    lot  of   40,120  i>ounds  of  work-lead,   containing   1,930 

grams  of  silver  and  10  grams  of  gold  per  1,000  kilograms,  the  desilveri- 
zation  took  place  as  follows : 

1.  Added:  Zincscum  from  previous  operation,  3,000  pounds.  Left 
jn  lead  alter  skimming :  silver,  1,160  grams  per  1,000  kilograms. 
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2.  Ziuc,  600  pounds.  Left  in  lead  after  skimming:  silver,  30  grams 
per  1,000  kilograms. 

3.  Zinc,  125  pounds.  Left  in  lead  after  skimming:  silver,  6  grams 
X>er  1,000  kilograms. 

In  no  instance  are  there  more  than  8  grams  of  silver  per  1,000  kilo- 
grams loft  in  the  lead.  Of  work-lead  of  the  above  quality,  there  were 
desilverized  in  successive  campaigns  287,383  pounds,  for  which  purpose 
1.8  per  cent,  of  zinc  was  used. 

For  another  lot  of  402,442  pounds  of  Richmond  work-lead,  containing 
4,300  grams  silver  and  125  grams  gold  per  1,000  kiiograms,  2.3  per 
cent,  of  zinc  was  used. 

Still  another  lot  of  402,224  of  partly-reflned  Richmond  lead,  contain- 
ing 4,256.7  grams  silver,  and  127.45  grams  gold  per  1,000  kilograms, 
required  2.6  per  cent,  zinc  for  complete  d<>flilverization. 

In  the  refining-furnace  there  were  tj»«©»  off  after  the  desilverization, 
31,700  pounds  of  dross,  and  from  the  market  kettle  20,353  pounds,  and 
76.25  per  cent,  of  the  original  c^rge  was  produced  as  market-lead,  con- 
taining 6  grams  of  silver  per  i,000  kilograms. 

In  a  single  charge  of  ^iiis  lot,  which  was  exceptionally  poled  four 
times  in  the  market-k^tle,  the  different  polings  produced  the  following 
amounts  of  dross : 

First  poling 1,301  pounds. 

Second  poling- 881  pounds. 

Third  poli»« 671  pounds. 

Fourth  poling 290  pounds. 


Total 3, 143  pounds. 

The  quantity  of  zinc-silver  alloy  taken  from  the  whole  lot  of  Bich- 
mond  lead  last  under  consideration  amounted  to  28,571  pounds,  and 
contained  8.5  per  cent,  of  silver.  This  was  run  through  the  small  shaft- 
farnaces  above  mentioned. 

The  new  shaft-furnace  built  at  the  works  for  the  purpose  of  ore- 
smelting  is  furnished  with  all  the  new  improvements,  including  water- 
jackets  and  siphon-tap.  Its  construction  is  shown  in  the  annexed 
sketch,  and  does  not  require  any  special  description. 

The  Germania  Works  bought  for  treatment  during  the  year  1874,  the 
fbllowing  amounts  of 
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The  works  shipped  during  the  same  time— 
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173  car-kwds  common  lead  ... 
154  car-loads  selected  lead  ... 
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96  car-loads  *  base  bnUion  ". 
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*  The  lead  Dram  Utah  was  boogfat  on  a  onrrency 
at  1.13  currency. 
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I  have  given  the  respective  amoonta  in  gold 
X  Yaloe  of  lead. 


CHAPTER    XIIL 

A  CAMPAIGN  IN  RAILROAD  DISTRICT,  NEVADA. 

This  chapter  was  written  at  my  request  by  Mr.  O.  H.  HahD,  of  JBjire^a, 
and  read  at  the  February  meeting  of  the  American  Institute  of  Mi  ring 
Engineers.  The  smelting-campaign  described,  if  not  highly  Batisfao 
tory,  was  at  least  very  interesting  in  a  technical  point  of  view,  and  is 
therefore  wortliy  of  record  and  study. 

Tlie  lead-ores  in  this  district  occnr  in  lenticular  masses  along  and 
near  the  contact  of  crystalline  limestone  with  a  dioritic  porphyry,  and 
consist  of  agentiferons  carbonate  of  lead  and  galena,  the  latter 'occur- 
ring  in  solid  blocks,  or  in  ribbons  running  throngh  the  limestone.  As- 
so(?iated  with  these  are  silicate,  carbonates  and  suboxide  of  copper,  and 
brown  and  calc  spar.  Adding  to  this  that  the  proportion  of  galena  in 
the  ore  is  small,  and  that  no  iron  pyrites  exist  in  the  district,  it  is  at 
once  evident  that  the  ore-mixture  is  difficult  to  treat.  For  a  snccessfiil 
reduction  by  smelting,  it  would  be  necessary  to  introduce  into  the  charge, 
first,  the  proper  quantities  of  sulphur-bearing  ingredients  to  effect  a 
coni[)lete  separation  of  copper  and  lead ;  and,  secondly,  sufficient  silica 
and  iron-oxide  to  form  with  the  lime  and  maguesia  of  the  ore  a  slag  of 
the  required  fluidity.  The  first  condition  could  be  fulfilled  only  very  im- 
perfectly, there  being  no  iron  pyrites  in  Railroad  nor  in  the  surrounding 
districts.  The  nearest  occurrence  is  in  Battle  Mountain,  whence  a  sup- 
ply could  not  be  procured  in  time.  The  second  condition,  i.  «.,  the  addi- 
tion of  iron-ore  and  quartz,  was  easily  complied  with,  there  being  an 
abundance  of  these  materials  in  the  vicinity. 

The  furnace  of  the  Empire  City  Company  is  a  small  shaft-furnace, 
with  an  area  of  hearth  of  6  square  feet,  and  is  supplied  with  blast  by  a 
No.  4  Root  blower.  In  spite  of  this  small  size,  the  furnace  smelted  dur- 
ing this  campaign,  which  lasted  thirty-one  days,  an  average  of  28  tons 
of  ore  and  13  tons  of  fluxes — together,  41  tons  of  charge  per  twenty -four 
hours. 

The  following  tables  give  the  complete  data  in  regard  to  the  smelting- 
process  and  the  results  obtained : 
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It  will  first  be  noticed,  from  Exhibit  I,  that  the  total  amoant  of  sul- 
phur-bearing material  in  the  ore  was  only  2.6  per  cent.  The  conse- 
qaence  was  the  formation  of  a  very  large  amount  (54,000  pounds)  of 
skimmings,  which  are  an  alloy  of  metallic  lead  and  copper,  mixed  with 
a  little  matte.  This  disagreeable  product  being  lighter  than  metallic 
lead,  floats  on  the  top  of  the  lead-basin  (in  thU  case  an  automatic  tap) 
and  threatens  continually  to  clog  up  the  tap-hole,  as  it  requires  a  higher 
Leat  than  lead  to  remain  liquid.  Without  a  chance  to  melt  down  the 
"whole  product  at  a  high  heat  in  a  separate  apparatus,  it  is  impossible 
to  take  a  correct  sample  of  it.  From  various  assays  made  of  samples 
taken  at  random,  I  estimate  the  contents  of  lead  at  60  per  cent.,  and  of 
silver  at  86.04  ounces  per  ton. 

The  average  of  all  assays  made  of  samples  from  180  sacks  of  matte, 
produced  in  this  campaign,  indicates : 

Cu 48.0  per  cent. 

Pb 24.6  per  cent. 

Ag 58.33  ounces  per  ton. 

Of  flue-dust  there  were  only  inconsiderable  quantities  formed,  but  the 
following  interesting  investigations  were  made  with  a  sample  taken 
from  the  roof  of  the  furnace-building : 

The  sample  was  divided  into  a  fine  and  a  coarser  portion,  by  sifting 
through  a  No.  80  and  a  No.  30  sieve.  The  former  yielded  by  assay : 
Pb.,  24.7  per  cent.,  Ag.,  15.3  ounces,  per  ton  5  the  latter,  Pb.,  10.5  per 
cent.,  Ag.,  7.29  ounces,  per  ton. 

The  slag  from  the  coarse  sample  indicated  by  its  color  a  larger  percent- 
age of  copper  than  that  from  the  fine  portion.  In  looking  over  the  data 
shown  by  the  exhibits,  there  are  sevenil  points  which  would  deserve 
investigation  by  such  members  of  the  profession  as  are  not  continually 
beset  by  the  duties  of  active  practice.  It  appears,  for  instance,  that 
although  there  was  not  enough  sulphur  in  the  charge  to  cover  all  the  cop- 
per and  carry  it  into  a  matte,  not  alone  a  portion  of  lead,  but  also  of 
iron,  reduced  from  the  iron-ore,  entered  the  matte,  while  a  portion  of 
lead-oxide  entered,  instead  of  the  protoxide  of  iron,  into  the  slag.  From 
this  fact,  it  would  almost  appear  that  Fournet's  law  is  not  quite  as  relia- 
ble under  all  conditions  as  we  have  been  taught.  From  the  large  pro- 
portion of  skimmings  (metallic  lead  and  copper)  formed,  and  the  pres- 
ence of  so  much  PbS  in  the  matte,  it  is  also  clear  that  the  precipitating 
action  of  metiillic  copper  on  sulphide  of  lead  is  extremely  imperfect. 

To  remedy  the  unwelcome  occurrences  which  I  have  mentioned,  it 
ytOQ\(\  have  been  necessary,  in  my  opinion,  to  add  to  the  same  charge, 
as  above  given,  a  sufficient  quantity  of  only  partially-roasted  iron 
pyrites  to  furnish  enough  sulphur  for  the  purpose  of  carrying  all  the 
c^per  into  the  matte,  and  at  the  same  time  enough  of  an  easily-reduci- 
ble oxide  of  iron  to  prevent  the  entrance  of  lead  and  the  accompany- 
ing silver  in  the  slag.    No  doubt  there  would  have   been  much  more 
lead  carried  into  the  matte  in  such  a  case ;  but  from  this  it  can  be  easily 
exfracted  after  roasting  by  means  of  a  second  smelting,  while  from  the 
^S  it  rarely  pays  in  the  West  to  extract  the  lead  once  taken  up  in  it. 
Another  interesting  feature  in  the  above  exhibits  is  the  really  very 
^^e  loss  of  lead,  which  can  only  partly  be  accounted  for,  while  that  of 
wrer  does  not  at  all  correspond.    The  latter  is,  in  fact,  very  small  and 
«//antijenticated  by  assay. 
-^o^  tlie  sake  of  comx)leteness,  I. will  add  some  items  of  expense: 
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Price  of  charcoal 29  ceots  per  bushel. 

Price  of  coke $40.00  per  ton. 

^Price  of  irou-ore,  delivered. .  4.50  per  ton. 

Cost  of  hauliDg  ore 2,2a  per  ton. 

The  daily  expenses  doung  the  run  were,  at  the  furnace: 

Labor $103  50 

Charcoal  and  coke : 254  10 

Wood  forengine 16  00 

Flaxes,  and  other  materials,  repairs,  &c. 30  00 

Total 403  60 

This  amount,  divided  by  27.93,  the  nnmber  of  tons  of  ore  smelted 
daily,  gives : 

Per  ton $14  45 

General  expenses 1  60 

Mining  expenses,  at  $5,000  per  month 16  66 

Hauling 2  25 

Total  expense  per  ton  of  ore 34  86 


CHAPTER    XIV. 

THE  CONSTRUCTION  AND  OPERATION  OF  A  SLAG-HEARTH. 

This  chapter,  written  by  Mr.  J.  Y.  Bergen,  jr.,  is  here  introduced  on 
account  of  its  eminently  practical  character,  which  will  render  it  ex- 
tremely valuable,  I  think,  to  many  lead-metallurgists;  although,  in  the 
far  West  ])roper,  there  are  as  yet  few  localities  where  the  process  here 
described  can  be  employed  with  advantage. 

The  utilization  of  lead-slags  produced  in  smelting  the  purer  galenas 
is  a  problem  of  peculiar  interest  to  the  American  metallurgist,  as  he  is 
often  called  upon  to  deal  with  slags  from  Scotch-American  hearths  and 
reverberatory  furnaces  smelting  for  the  production  of  a  corroding  lead 
direct  from  tlie  ore. 

The  purity  of  the  galenas  obtained  in  the  Illinois  and  Wisconsin  mines, 
more  notable  yet  in  those  from  the  "soft  Missouri  lead''  region,  leaving 
cupola-smelting  entirely  out  of  the  question,  accumulates  large  quan- 
tities of  slag  valuable  only  for  the  ijroduction  of  a  hard  or  "scoria'' 
lead. 

For  the  treatment  of  these  slags,  furnaces  of  cupola-form  are  generally 
inadmissible,  as  being  too  expensive  to  build,  and  unsuited  to  the  smelt- 
ing of  slags  containing,  as  is  often  the  case,  fragments  of  fire-brick  and 
other  rubbish  in  such  quantity  as  to  quickly  foul  the  furnace  and  prevent 
long  campaigns.  The  oUl  Euglish  slag-hearth,  however,  is  so  slow  in  its 
opeiation  and  entails  §o  much  expense  to  the  amount  of  lead  produced, 
as  to  have  become  almost  obsolete  where  rapidity  of  production  is  an 
important  consideration.  But  the  low  first  cost  and  convenient  opera- 
tion of  this  form  of  furnace  have  been  happily  combined  with  increased 
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prodaction  in  the  constraction  adopted  by  the  best  smelters  in  the  Wis- 
consin mines,  and  lately  introdaced  into  the  lead-mines  of  Missouri ;  a 
construction  which  is,  I  think,  the  best  in  use  for  smelting-works  of 
moderate  size. 

The  slags  with  which  the  furnace  has  to  deal,  whether  from  Scotch  hearth 
or  ^'  airfarnace,"  are  closely  similar  in  character.  The  former  occur  in 
coarse  lumps,  composed  of  varying  admixtures  of  sulphide,  sulphate, 
oxide,  and  silicate  of  lead,  agglomerated  with  more  or  less  completely 
scorified  particles  of  gangue.  and  containing  numerous  shots  of  metallic 
lead.  Air-furnace  slag  is  ratner  more  finely  divided,  contains  fewer  lead- 
shots,  but  a  higher  percentage  of  lead,  ranging  £rom  33  to  46  per  cent, 
metidlic,  while  Scotch-hearth  slags  yield  30  to  37  per  cent^  Hearth- 
ends,  or  '^  bottoms,''  from  the  air-furnace,  are  somewhat  more  infusible 
than  ordinary  slags,  and  contain  26  to  30  per  cent,  of  lead  in  metallic 
shots  and  striugs,  and  in  the  form  of  red  lead ;  also  scorified  with  silica. 
(See  tables  of  assays  and  analyses.) 

The  charge  for  tbe  furnace  will  be  composed  of  the  hearth-ends  and 
slags  above  mentioned  and  a  few  others,  with  fud,  (coke ;)  the  use  of 
fluxes  being,  in  general,  unnecessary. 

The  dimensions  of  the  furnace  are : 


Inchea. 

Slope  of  bed-plate  to  1  foot .         1} 

Size  of  bedplate 40x48 

Size  of  front-plate 30x36 

Long  diameter  of  lead -pot.        36 
Front  to  back  of  lead-pot . . 

Depth  of  lead-pot 

Thickness  of  lining,  back 

and  sides 

Thickness  of  lining,  front. . 


12 
12 

9 
5 


Inches. 

Width  of  hearth 26 

£>€^th,  front  to  back 36 

Height 46 

Diameter  of  tuyere 3 

Height  oftuyere  above  bed-plate  10 

Height  of  port 9 

Width  of  port 12 

Prolonged  axis  of  tuyere  strikes 

front  lining  of  furnace  above 

port 2 

The  cast-iron  bed-plate,  which  forms  the  sole,  or  hearth  proper,  rests 
by  its  whole  under  surface  on  tightly-rammed  clay,  or  stone  laid  in  clay, 
except  in  front,  where  it  overlaps  the  brim  of  the  cast-iron  lead- pot.  The 
fire-brick  lining  rests  directly  on  the  bedplate,  and  should  be  laid  of 
brick  of  the  ordiuary  form,  with  all  the  side  and  back  courses  headers. 

On  the  bed  plate,  over  the  whole  bottom  of  the  furnace,  is  tamped  a 
braaqne  or  a  moisteued  mixture  of  equal  parts,  by  bulk,  of  clay  and  coke 
rabbisb,  to  the  thickness,  at  the  back  of  the  hearth,  of  five  inches,  thin- 
ning at  the  port  to  one  inch.  This  brasque  is  not  aisturbed  or  renewed 
excepting  when  it  becomes  necessary  to  reline  the  furnace.  Tbe  lining 
is  repaired  by  patching  with  fire-clay  and  bats  of  fire-brick,  from  time 
to  time,  (as  will  be  hereafter  mentioned,)  the  original  rectangular  form 
and  vertical  sides  of  the  furnace  being  as  nearly  as  possible  preserved. 
I  have  found  the  smelting  of  the  furnace  less  satisfactory  where  the  form 
of  the  horizontal  section  approximated  to  the  oval  than  where  the  cor- 
ners were,  as  usual,  left  unfilled.  A  lAack,  in  the  form  of  a  hood  of  suit- 
able size,  serves  to  convey  the  fume  away  from  the  furnace-top — prefer- 
aUy  into  a  condensing-flue,  but  ordinarily  into  the  open  air.  To  protect 
the  worktnen  from  escaping  fumes,  the  hood  should  be  as  low  as  it  can 
conveniently  be  allowed  in  front ;  and,  to  give  facilities  for  tbe  use  of 
bars  at  either  side,  in  front,  it  should  be  supported  by  a  very  flat  arch 
or  a  cross-beam  of  proper  dimensions. 

Preparation  for  smelting  is  began  by  ramming  the  port  full  of  stiff 
6b^,  through  which,  at  the  bottom^  a  wooden  tap-plug  is  introduced  and 
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driven  well  ap  into  tbe  center  of  the  heartb.  Sticks  of  dry  kindling- 
wood  are  then  stood  in  an  inverted-V  shape,  thus,  A,  from  front  to  back 
of  the  furnace,  so  as  to  form  a  temporary  tnnnel  for  the  passage  of  the 
blast  from  tuyere  to  port.  A  shovelful  of  live  coals  is  then  thrown  in  at 
the  back  over  the  month  of  the  tnyere,  and  the  furnace  filled  to  the  top 
with  clean  charcoal ;  half-blast  is  then  put  on  till  the  charcoal  appears 
thoroughly  ignited  and  burns  over  the  top  with  a  bine  flame.  Coke 
should  in  the  mean  time  be  spread  to  the  depth  of  six  inches  over  the 
charcoal,  a  little  more  thickly  behind,  and  the  full  smelting-blast  ad- 
mitted. 

Charging  slag  evenly  over  the  top  of  the  fbmace,  and  especially 
behind,  may  at  once  be  begun ;  and  in  the  beginning,  for  forming  a  nose, 
the  cleanest  obtainable  slag,  of  moderate  fineness,  sbonld  be  employed. 
Ooarse  brouss  charged  at  the  outset,  as  described  by  Percy,  in  his 
account  of  smelting  on  the  English  hearth,  has  not,  so  far  as  my  observa- 
tion goes,  produced  so  good  a  nose,  nor  formed  it  so  qnickly,  as  good 
slag  will  do.  Brouss  from  the  slag-hearth  is  mostly  in  rather  larger 
lumps,  and  these  lumps  charged  at  the  outset  will  not  infrequently  settle 
in  front  of  the  nozzle  and  choke  the  blast. 

The  normal  charge,  of  about  four  shovels  of  slag  to  one  of  coke,  may 
be  given  from  this  time,  care  being  taken  to  disi)ose  the  fhel  for  tlie 
most  part  in  the  front  and  along  the  center,  the  slag  aroand  the  hack 
and  side^  of  the  top,  and  to  keep  the  furnace  even  full.  Blow-holes 
should  not  be  allowed  to  form,  but  the  blast  kept  even  over  the  top» 
only  strongest  in  front.  At  the  outset  the  top  may  be  left  rather  bright^ 
but  when  a  full  smel ting-heat  has  been  established,  the  top  should  be 
kept  dull  by  sufficient  charging  to  prevent  undue  volatilization  and  an- 
necessary  consumption  of  fuel.  When  the  material  charged  has  first  to 
be  sluiced  or  jigged,  it  will  be  found  advantageous  to  charge  it  wet. 

The  tap  plug  may  be  drawn  half  or  three-quarters  of  an  hour  after  the 
admission  of  the  full  blast;  aud,  if  necessary,  a  steel  bar  should  be 
driv(»n  through  the  openiug  left,  well  up  into  the  furnace,  and  quickly 
withdrawn.  The  lead-pot  should,  in  the  mean  time,  have  been  rammed 
full  of  finely-broken  charcoal,  over  which  the  stream  of  melted  '•  black 
slag"  will  pass  into  the  water-tank,  through  which  flows  a  slow  current 
of  water. 

The  lead  reduced  settles  at  once  through  the  charcoal  filter,  and  passes 
through  an  04)CDing  in  the  partition  into  the  molding-end  of  the  lead- 
pot.  The  stream  of  the  black  slag  should  be  kept  running  freely  by 
bri<l<?ing  over  with  a  billet  of  wood  or  charcoal  brand,  and  by  "  snout- 
ing" with  a  chisel-pointed  steel  bar,  when  it  passes  over  the  front  of 
the  pot.  The  oi)enition  of  the  furnace  may  be  judged  by  the  api>ear- 
ance  of  the  stream  at  this  point.  The  slag  should  run  in  a  thin  stream 
of  a  bright  straw-yeUow  color.  Fuming  of  the  slag  indicates  the  passage 
of  lead-matte,  to  be  remedied  by  the  addition  of  desuli)huriziug  fluxes, 
or  the  charging  of  more  highly  oxidized  slags. 

A  sluggish,  dull-red  flow  of  slag  causes  mechanical  loss  of  lead  in  shots 
carried  over,  and  indicates  too  low  a  heat,  caused  in  most  instances  by  in- 
sufficient blast.  This  diflieulty  can  often  be  remedied  by  bn^aking  off 
the  point  of  the  nose  with  a  long  bar  introduced  into  the  furnace  through 
the  tuyere  from  behind.  The  pressure  of  blast  should  be  as  ^reat  as  can 
bo  enjployed  without  blowing  particles  of  coke  and  slaK  ^^^  of  the  fur- 
nace-top. Nine  ounces  to  the  square  inch  will  smclc  nioix?  rapidly,  aud 
with  less  fuel,  than  a  less  pressure,  but  more  than  this  amount  would 
not  generally  be  advantageous. 

When  a  slag  continues  t4[>  run  sluggishly,  and  the  operation  with  proper 
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largiDg  proceeds  too  slowly,  the  trouble  is  nsnally  to  be  found  in  the 
lape  of  dirt,  ashes,  and  other  mbbish  in  the  slag.  It  will  then  be 
•nnd  necessary  to  sluice  at  least  the  finer  portions  of  it,  but  iudiscrim- 
ate  sluicing  of  slag  is  to  be  avoided,  since  air-furnace  slags,  as  usually 
»ld,  contain  a  large  amount  of  lead-material,  as  fine  powder  in  the  fume, 
*  ^^  arsenic,"  from  the  stacks,  with  a  value  of  36  to  38  per  cent.  lead, 
lime-tanks  should  be  connected  with  the  sluice-discharge,  and  the  ma- 
frial  collected  in  them  concentrated  on  suitable  jigs.  Slime  collected 
om  washing  ordinary  air-furnace  slags  will  give  from  4  or  5  up  to  18 
iT  cent.  lead.  Scotch  hearth  slags  never  require  sluicing,  and  where 
lese  or  other  clean  slags  constitute  the  bulk  of  the  charge,  dirtier  slags, 
chats,"  clayey  carbonate  ores  of  lead,  and  other  impure leadcontain- 
ig  ores  and  furnace-products,  may  be  worked  to  advantage  on  the  slag- 
earth.  It  will  not  in  general  be  found  possible  to  maintain  an  invan- 
l)le composition  for  the  black  slag;  the  diminished  rate  of  production, 
>st  of  fluxes  and  additional  fuel  required,  will  more  than  counterbal- 
ace  the  slight  saving  in  percentage  of  lead  and  protection  of  the  ftar- 
ace-lining  from  attack  of  basic  slag. 

It  will,  however,  be  found  advisable  to  mix  siliceous  and  aluminous 
dttoms  with  lime-contaiuing  slags,  and  to  maintain  as  nearly  as  possi- 
le  a  constant  percentage  of  lead  in  the  charge.  This  x)ercentage  will 
siry  in  practice  between  the  limits  of  35  and  40  per  cent.,  yielding  in 
irnace  20  to  25  per  cent.,  or  a  75pound  pig  of  lead  to  each  300  to  375 
Dunds  of  slag  charged.  Of  the  15  per  cent,  loss,  3  to  6  per  cent,  is 
Qe  to  scorified  lead,  carried  off  in  black  slag,  the  remainder  to  volatili- 
fction  and  mechanical  loss.  Hearth-ends  and  brouss  from  the  slag-fur- 
ftce  should  be  recharged  during  the  campaign,  and  in  small  quantities 
\i.  a  time.  The  lumps  of  brouss  will  be  found  serviceable,  charged  in  the 
ack  comers  to  keep  them  open. 

The  rate  of  production  of  the  furnace  will  increase,  so  that  while  the 
rst  eight  hours  running  will  produce  40  pigs  of  75  pounds  each,  the 
ext  eight  hours,  with  same  slag,  will  produce  60  pigs.  Lean  slag,  low 
last,  or  poor  fhel  will  decrease  the  production. 

Care  should  be  taken,  after  the  furnace  has  reached  its  maximum  speed, 
>  keep  the  lead-pot  full  of  clean  charcoal,  otherwise  much  dross  will  be 
reduced.  It  will  be  found  advantageous  to  clean  out  a  pot  entirely 
ad  refill  with  fresh  charcoal  once  in  two  or  three  hours,  and  clean  lead 
in  then  be  molded  throughout  the  campaign.  The  duration  of  the 
impaign  may  be  prolonged  to  some  days,  but  by  the  end  of  the  sixteen 
oars  already  described  the  bottom  of  the  furnace  will  usually  have  bo- 
urne more  or  less  fouled  with  pieces  of  brick  and  other  rubbish,  and 
16  lining  in  places  eaten  into  holes.  For  these  reasons,  it  is  not  usually 
tund  advisable  to  prolong  the  campaign  beyond  this  point,  and  the 
nelter  will  begin  the  operation  of  burning  down  without  further  charg- 
igf  which  is  continued  till  black  slag  ceases  to  run,  when  the  port  is 
)ened,  and  the  loose  contents  of  the  furnace  drawn  out  through  the 
)ening,  after  first  cleaning  out  and  refilling  it  with  charcoal  rubbish. 
Three  or  four  pailfuls  of  water  are  then  thrown  in  at  the  top  and  the 
mace  allowed  to  cool  till  morning,  when  itis  stubbed  out  with  the  sledge 
id  steel  bars,  the  holes  in  the  lining  patched^  and  the  port  filled,  when 
ing  is  begun  as  before. 

The  work  of  the  furnace  and  smelting-expense  may  be  summarized 
[18 : 

Thirty  thousand  to  thirty-seven  thousand  pounds  of  slag,  of  assay- 
lae  of  35  to  40  per  cent.,  can  bo  smelted  in  sixteen  hours,  producing 
00  pounds  hard  lead,  at  a  cost  of— 
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Wages  of  2  chargers,  at  $3 16  08 

Wages  of  4  helpers,  at  $1.75 7  ()• 

Wages  of  oue  yarcl-haDd,  at  81.50 I4i0 

100  bushels  coke,  at  25  cents  per  bashel. 25  00 

22  bnshels  charcoal,  at  12^  ceuts  per  bushel 2  75 

Expense  for  lO-horse-power  engine 800 

Oil,  tools,  and  sharpening *    39 

Total 50  55 


Smeltingexi)euses  to  1,000  pounds  lead    6  73 

Lead,  lead-dross,  (85  per  cent,  metallic,)  and  black  slag,  besides  the 
brouss  obtained  in  stubbing  out,  are  the  furnace-products  obtained. 
The  lead  cannot,  at  present  difference  of  price  from  corroding  lead,  (} 
cent  to  i  cent,)  be  profitably  refined,  and  is  sold  as  hard  lead.    Un- 
salable drossy  pigs  and  dross  are  not  to  be  thrown  back  in  tlie  faniaoe- 
top,  but  should  be  reserved  for  a  separate  reduction,  which  is  to  be  per- 
formed with  charcoal  by  aid  of  a  light  blast.    Of  lead,  GOO  to  800  pounds 
per  hour  can  thus  be  reduced  from  dross,  with  charcoal  rubbitth,  useles 
for  other  purposes,  with  very  little  loss  of  lead.    Loss  of  lead  in  the  black 
slag  cannot  be  entirely  prevented,  but  care  should  be  taken  to  prevent 
lead  from  being  mechanically  carried  over,  and  black  slag  containing 
many  shots  should  be  recharged  at  once,  or  after  concentration,  by  jig- 
ging.   Condensiiig-apparatus  attached  to  the  stacks  would  (where  tte 
extent  of  the  operation  would  warrant)  quickly  pay  for  the  cost  of  erec- 
tion. 

The  percentage  composition  of  the  various  slags  charged  in,  and  ob- 
tained as  products  of,  the  slajj:-fnrnace,  I  am  not  able  to  give  in  fuH, 
not  having  had  recent  access  to  facilities  lor  complete  anal3*8es. 

Four  analyses  of  galenas  and  three  of  lead  slags  are  appended,  with 
the  addition  of  some  results  of  many  crucible-assays  performed  with 
soda,  argols,  borax,  and  metallic  iron,  as  recommended  by  Mitcliell: 

Galena  and  slag  analyses,  from  report  of  State  geological  surrey  of  Missouri,  1673-'74. 


In^^retlients. 


Siliceous 

Lead,  (nu-tallip) 
Iron,  (iiutiiHic)  . 
ZiiK',  (luotuliio) . 

Lime 

Silver 


A 

B 

C 

D 

1 

S 

3 

0.01 
84.  Ot) 
0.10 
0.  M4 ' 
0.42 
4  oz.  to  ton. 

0.71 

0.15 

0.S1 

23.98 

3a  09 

3.09 

a  13 

15.72 

14. 15 
55. 45 

5.4:1 
ll.siS 

5l.o5 

1.95 

0.7  J 

0.86 

i  oz.  to  ton. 

0.24 
Trace. 

0.48 
Trace. 

• 

l.H) 

Ail 

ia3i 

Xone. 

Trace. 

A. — Galena  as  delivered  to  furnace,  Hoi  man  diggings,  Gran  by. 

B. — Galena  as  delivered  to  furnace.  Swindle  di;rgings,  Joplin. 

C. — Galena,  Walker  diggings.  Miller  County,  Missouri. 

I). — Galena,  New  Granby  diggings,  Morgan  County,  Missouri. 

1. — {Scotch- American  hearth  slag,  "Kiggins  &  Chapman,"  Joplin. 

2.  X — Air-furnace  slag,  "Jasper  Land  &  Mining  Co.,''  Joplin. 

Galenas  A  and  B,  from  the  southwestern  mines,  occurring  in  chert 
and  cherty  limestone  of  Lower  Carboniferous  age,  show  comparatively 
high  siliceous  contents,  while  C  and  D,  which  are  typical  galenas  of 
the  Central  Missouri  lead-region,  show  a  much  lower  percentage  of  sil- 
ica, being  mined  from  magnesian  limestones  of  Lower  Silurian  or  Cal- 
ciferous  age,  and  occurring  commonly  with  barytiferous  gaugue.     Zinc 


METALLURGICAL  PBOC£8S]B8.  429 

8  rare,  and,  when  present,  mostly  in  small  quantities  in  the  central 
region ;  hence  its  galenas  are  free  from  this  meted,  and  it  is  not  generally 
}0  be  found  in  the  slags  of  the  region. 

Iron  as  pyrites,  or  ferruginous  ''join^clay,''  is  a  nearly  universal 
iccompaniment  of  galena. 

Of  the  slags,  No.  1  may  be  observed  to  differ  from  2  and  3  in  being 
[M>orer  in  lead,  with  a  consequent  higher  x>ercentage  of  foreign  matter, 
lime  being  an  especially  abundant  constituent,  as  a  result  of  the  prac> 
taoe  of  dusting  over  the  charge  for  the  Scotch- American  hearth  with 
slacked  lime,  to  ^^set  up"  the  slag,  and,  ])erhaps,  as  a  desulphurizer.  All 
three  of  the  slags  given  were  produced  from  the  smelting  of  a  galena  sub* 
^tantially  like  B,  and  consist,  essentially,  of  the  impurities  of  that  galena 
concentrated  by  themselves,  and  more  or  less  scorified  with  lead.  No 
considerable  amount  of  unaltered  galena  will  be  found  in  well-smelted 
slag,  and  few  metallic  shots  in  air-furnace  slag.  Iron  will  be  observed  to 
bave  been  much  less  concentrated  in  the  slag  than  the  other  impurities, 
an  appearance  of  things  which  may  be  partly  explained  by  the  fact  that 
bhe  galena  B  is  somewhat  more  pyritiferous  than  other  Joplin  galenas; 
tNtt  imrt  of  the  explanation  must  lie  in  the  absorption  of  more  or  less 
[rem  alloyed  with  the  lead  produced  in  the  Urst  smelting.  It  may  be 
pamarked,  in  passing,  that  2  and  3  are  too  rich  for  average  air-furnace 
dags  by  about  8  per  cent,  of  lead. 

Glean  galena  at  Joplin,  smelted  in  air-furnaces,  yieldstoal,500-ponnd 
charge  of  galena  about  85  pounds  slag,  or  5§  per  cent.,  but  much  earthy 
or  siliceous  matter  in  the  charge  may  leave  as  much  as  10  per  cent.  slag. 

Omcible-assays  of  various  slags  and  furnace-products,  conducted  by 
the  method  of  Mitchell  above  mentioned,  (and  mostly  in  duplicate  or 
triplicate,)  have  given  me  results  from  which  the  following  are  selected : 

MetaUio  lead. 

Fnme  from  air-furnace  stack,  Joplin 0. 385 

Pome  from  air  furnace  stack,  Morgan  County 0. 372 

Average  of  several  tons  air-furnace  slag,  Morgan  County 0. 44 

Same  from  smelting  of  coarser  or  '<  chunk  "  mineral 0. 413 

Average  of  125,000  pounds  Scotch- American  hearth  slag,  Joplin.  0. 35 

TidliDgs  from  machine-jigging  of  above 0. 20 

Bootch-hearth  slag,  Morgan  County 0. 37 

Slimming  from  hand  jigging  of  same 0. 306 

&«ne  air-furnace  slag,  Cole  County 0. 463 

^e  from  another  furnace 0.  45 

"'^e  from  sluicing  air-furnace  slag 0. 18 

^broussfit)m  slag-hearth 0.127 

Black  fciag,  free  from  metallic  shots 0.027 

Same  wiih  few  shots,  average  of  200,000  pounds 0. 037 

w-fornact  bottoms,  Morgan  County  - . : 0. 262 

l>ro88  from  Itad  pot  of  slag-furnace 0. 852 

Besides  the  inipredients  already  given  in  the  complete  analysed,  other 
wements  occur  in  notable  quantity,  and  I  have  found  the  black  slag 
obtained  from  smelc^ig  a  mixture  of  slags  from  nearly  all  the  furnaces  of 
tte  Central  Missouri  legion,  to  yield  decisive  reactions  for  silica,  lead, 
feoD,  lime,  magnesia,  bai^ta,  alumina,  manganese,  and  sulphur. 

The  utilization  of  this  \)lack  slag,  except  for  mechanical  purposes, 
Aieh  as  road-making,  is  not  often  possible;  in  some  cases,  small  quan- 
iitieB  may  be  used  as  a  dilutihcr  flux,  a  purpose  for  which  it  is  fitted  by 
fli  ready  fusibility,  as  well  as  bj  being  already  saturated  with  lead. 
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The  question  of  fael  has  not,  so  far,  been  discassed  in  this  paper, 
the  use  of  coke  being  aosamed,  except  ivheie  charcoal  is  used  as  a 
kindling-  material  at  the  outset.  Charcoal  may,  however,  be  ezclosivelj 
emi>loye(l  in  cases  where  coke  is  not  readily  obtainable.  For  this  parpose, 
the  furnace  should  be  at  least  a  foot  higher,  to  produce  the  proper  heat, 
and  prev(Mit  mechanical  loss  at  the  top.  In  any  event,  the  use  of  char- 
coal will,  while  producing  a  rather  better  quality  of  lead,  cause  greater 
expense  for  fuel,  of  which  a  larger  percentage  to  slag  than  that  (10  to  12  j) 
of  coke,  by  weight,  must  be  employed.  Working  the  ixmiaee  will  also 
become  more  difficult,  and  the  lessened  heat  and  more  difficult  fluxing 
of  black  slag  will  cause  diminished  production. 


CHAPTER   XV. 

ROOKY  MOUNTAIN  COAL  AND  00KB. 

The  fuel  question  being  a  very  imi>ortant  one  in  connection  with  the 
metallurgy  of  the  West,  I  print  here  the  lollowing  extracts  from  a  paper 
recently  fead  before  the  American  Philosophical  Society,  by  Mr.  Blod- 
get  Britton,  of  the  Iron-Masters'  Laboratory,  Philadelphia,  and  a  report 
of  some  analyses  of  Trinidad  coal,  made  at  the  l)enver  (Colorado) School 
of  Mines. 

The  four  coals  from  east  of  the  Rocky  Monntains,  and  on  the  line  of  the  Union  Plicifie 
Hailroad,  exhibited  at  the  meeting  of  the  society  October  6, 1874|  I  have  sinoe  analyzed 
for  metullargical  pm-poses,  with  the  following  results : 

I. — Carbon  coal  from  the  mine  at  Carbon, 

The  Bamplo  consisted  of  several  pieces,  and  weighed  12  pounds. 

Water 18.50 

Volatile  corubustiblo  matter 35.47 

Fixed  caibuu « 44.96 

Ash 7.07 


100.00 

100  parts  of  the  raw  coal  gave  of  coke 52.03 

The  coke  was  composed  of,  carbon 86. 42 

ash 13.58 


100.00  lnclndin«j|",^P5«-- 
XL — Coal  fron^Alury  mine. 


,    *.03 
I'race. 


The  sample  consisted  of  several  pieces  of  fine  stuflF,  and  weighed  21i^ODd8. 

Water 12.95 

Volatile  combustible  matter ---  •^•^ 

Fixed  carbon --...  44.  D*? 

Ash 9.^ 


100. 00 

100  parts  of  the  raw  coal  gave  of  coke 54.51 

The  coke  was  composed  of,  carbon 81. 75 

ash 18.25 


ioo.ooinciudingj|«ip^«— ::::::"  «•« 
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III. — Codl  No.  3,  from  mine  at  Bock  Spring, 

The  sample  consisted  of  a  single  piece,  and  weighed  18^  pounds. 

Water 13.40 

Volatile  combastible  matter 35.25 

Fixed  carbon : 4;».  81 

ABh 1.54 


100.00 

100  parts  of  the  raw  coal  gave  of  coke 51.35 

The  coke  was  composed  of,  carbon 97. 01 

ash 2.99 


100.00  i„clnding{|°JP^p--- 
IV. — Coal  from  Excelsior  mine  at  Rock  Spring, 


0.63 
0.02 


The  sample  consisted  of  several  pieces  and  fine  stuff,  and  weighed  16^  pounds. 

Water 10.10 

Volatile  combustible  matter .36.76 

Fixed  carbon t 51.03 

Ash 2.11 


lOO.Oo 

100  parts  of  the  raw  coal  gave  of  coke 53.14 

The  coke  was  comx)osed  of,  carbon 96. 03 

ash 3.97 


100.00  includingjI^JP^p^^^^^ 


0.92 

lorus...^ Trace. 

Notes. — ^Tho  coals  swelled  very  little  durins  the  coking.  When  powdered  they 
each  agglutinated  and  formed  into  a  strongly-aaherin£[  mass.  The  coke  resembled  in 
appearance  the  kind  produced  from  the  average  bituminous  coals  of  Western  Pennsyl- 
vania. 

A  portion  of  the  sample  from  the  Carbon  mine  was  subjected  for  an  hour  and  a  half  to 
a  temperature  of  17d°  Fabr..  and  lost  in  weight  5.72  per  cent. ;  subjected  one  hour  more 
to  a  temperature  of  260^  Fanr.,  the  loss  was  increased  to  7.31 ;  and  again  for  two  hours 
more  to  the  same  temperature,  the  whole  loss  was  found  to  be  7.55.  Another  portion  of 
the  same  sample  wuh  then  subjected  for  three  hours  to  a  temperature  of  500^  Fabr.,  and 
the  loss  was  9.55.  The  watery  vapor  was  all  condensed  in  a  cold  glass  tube,  the  tube 
was  carefally  weighed  and  then  the  water  was  evaporated  from  it,  and  when  cold  was 
weighed  again  ;  from  the  loss  the  weight  of  the  water  was  ascertained.  The  coal  was 
then  weighed,  and  its  loss  was  found  to  correspond  very  nearly  with  the  weight  of  the 
water,  thus  showing  that  at  a  temperature  of  .500^  Fahr.  little  less  than  water  was  ex- 
pelled. A  portion  of  the  same  coal  was  immediately  put  into  another  tube  and  sub- 
jected for  a  monieot  to  a  low  red  heat,  when  more  water  passed  off  and  condensed  in 
the  cold  part  of  the  tube ;  subjected  for  another  moment  to  a  little  higher  temperature, 
a  dark-brown  oil  passed  off  and  condensed  partly  with  the  water  and  partly  in  the 
space  of  the  tube  between  the  water  and  the  coal.  The  oil  emitted  a  strong  odor,  the 
same  as  the  oil  produced  by  distillation  from  the  brown  friable  lignites  of  Southern 
Arkansas  and  Texas,  and,  also,  the  Breckinridge  coal  of  Kentucky,  and  some  of  the 
cannel  coals  of  West  Virginia.  The  other  three  coals  produced  water  and  oil  in  like 
manner,  at  a  low  red  heat.  These  coals  are  certainly  not  lignites.  No  mineral  resin 
or  amber-like  substance  could  be  detected  in  them ;  they  were  black,  apparently  not 
friable,  aod  had  all  the  api)earauce  of  belonging  to  the  true  bituminous  series.  If  dried 
at  a  temperature  of  about  500^  Fahr.,  or  something  above,  to  expel  the  excess  of  water, 
they,  beyond  doubt,  would  answer  for  puddling  iron  and  the  purposes  of  the  black- 
smith ;  and  their  cokes,  it  is  equally  certain,  would  answer  for  producing  pig-iron  in 
the  blast-furnace. 

In  order  to  ascertain  the  value  of  these  coals  for  steam  and  illuminating  purposes, 
samples  were  sent  to  Dr.  Charles  M.  Cresson  for  examination,  and  subjoined  is  a  copy 
of  us  report : 

"Office  and  Laboratory, 
"No.  417  Walnut  Street,  Fhiladelphia,  December  5, 1874. 

"  Coals  marked  *  Carbon  mine,'  *  Excelsior,'  *  Mine  No.  3,'  and  '  Alury '  have  been 
examined  as  to  tbeir  fitness  for  the  production  of  steam  and  for  their  suitability  for 
producing  illumiuating-gas,  Pittsburgh  (Pennsylvania)  gas-coal  being  used  as  the 
stoDdord  of  comparison. 
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"  The  fitllowlag  leralta  bnT«  been  obtained : 


CiMl. 

3' 

1 

fit 

1 

Ip-L 

Powuto. 

"it 

3.E 

Onudtt 

"The  boatlDfc-power  of  theee  coals  oomparea  finrorably  with  that  had  Aam  tbeina> 

JorityofBcnii-liLtDmiaone  and  many  bitumiuoiu  coals.  The;  ahould  be  burned  In  b<rfla> 
adapted  for  usa  with  bUniDmous  cuals. 


small  amonut  of  oils)  will  prove  aerviceable  tu  the  gas-maber. 

"  If  tbcBe  sampIeB  are  from  outcTop  or  from  near  the  surface,  it  will  moat  likely  tw 
fband  that  the  quality  of  the  coal  will  improTe  as  it  is  obtained  from  a  greater  deplk; 
BO  that,  witbuut  any  llmitatlaD  in  tbe  quantity  of  prodnct,  they  will  compare  mon 
fkvorablf  witb  the  eastern  bituminouB  c-oals  for  gBB-purnoBeB. 

"CHAJCLES  M.  CRESaON,  IL  D." 

The  above  apeabs  for  itself  a»  to  the  value  of  these  coala,  and  I  hsn 
no  rematks  to  make  on  Mr.  Brittoo'e  esamiDatiou,  except  as  to  the  oo- 
carrcDve  of  mineral  resin  or  an  amber-ltke  snbstance  in  the  coal,  .whidi 
Mr.  IS.  baa  not  found.  Mr.  A.  Eilera,  my  depnty,  however,  reports  tbe 
occiiiTence  of  mineral  resin  as  quite  freqnent  in  the  Carbon  as  well  as 
ill  tbe  Kock  Springs  coal,  and  otber  observers  have  roported  tbe  same. 
As  to  coking  these  coals,  esi>erimcut8  made  on  a  considerable  scale  at 
Kock  Springs  have  so  far  not  yielded  a  coke  fit  for  blastfurnace  nee. 

In  the  same  connection,  the  following  analyses  of  Trinidad  coni  and 
coke,  made  at  the  request  of  William  Lawson,  proprietor  of  tbe  Swan- 
sea Smelting- Works,  at  Denver,  are  of  great  interest.  The  coke  very 
much  resembled  that  made  from  the  bituminous  coal^  of  Penusylvanio. 
Pieces  of  the  coke  appeared  to  resist  the  blows  of  a  bainmer  to  atx>ul 
the  isame  extent  as  tboae  cokes.  It  was  very  elaty. 
Proximate  analsaii. 
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Calorifie  power. 


Carbon. 

Hydrogen. 

CoaL 

Pyrometrio 
power. 

Galorifi  imit 

8060 

34,403 

55IM) 

S6530C. 

The  amount  of  combined  water  was  determined  by  adding  to  the 
total  amount  of  oxygen  one-eighth  of  its  weight  of  hydrogen,  the  sur- 
plus hydrogen  being  considered  as  available  for  heating-purposes.  The 
beating-power  of  the  coal  was  ascertained  by  multiplying  the  respective 
caloric  units  of  carbon  and  hydrogen  by  the  amount  of  each  of  these 
constituents  proved  by  the  analysis.  The  pyrometric  power,  or  actual 
temperature,  which  could  be  attained  during  the  combustion  of  the 
coal,  was  calculated  by  multiplying  the  amounts  of  the  various  gases 
formed  and  required  during  the  combustion  by  their  respective  specific 
beats,  and  dividing  their  sum  by  the  actual  caloric  unit  of  one  unit  of 
the  fuel.  The  temperature  of  the  surplus  or  available  heat  remaining 
after  all  the  gases  resulting  from  the  combustion  had  absorbed  their  due 
amount  of  Jiieat,  thus  lowering  the  actual  temperature,  was,  in  this  way, 
found  to  be  2652o  0. 

It  is  noticed  that  both  the  coal  and  coke  contain  a  very  large  amount  of 
ash.  In  consideration  of  there  having  been  found  large  pieces  of  slaty 
mineral  in  the  coke,  and  of  there  being  very  much  of  it  disseminated 
throughout,  it  is  suggested  that  the  coal  should  be  washed,  or  that 
^^slate-pickers''  be  employed.  How  much  the  operation  will  tend  to 
diminish  the  amount  of  ash,  or  what  percentage  of  the  coaL  will  be 
lost  in  washing,  cannot  be  predicted.  Experience  teaches,  however, 
that  many  slaty  coals,  without  washing,  are  entirely  unfit  for  the  pro- 
dQCtion  of  coke.  We  may  hence  infer  that  a  prior  washing  will  greatly 
diminish  the  amount  of  ash.  As  a  large  percentage  of  the  coke  ap- 
peared to  be  in  every  respect  equal  to  Gounellsville  coke,  capable  of 
supporting  burden  in  the  furnace,  being  made  from  an  excellent  smithy 
coal,  it  is  probable  that  a  superior  article  of  coke  can  be  made  from  the 
coal  in  question  with  properly-constructed  pressure-ovens.  Taking  the 
coke  with  its  present  ash-content,  the  comparative  value  of  its  carbon 
is  readily  calculated. 


87. 45  >  c  carbon  in  Gounellsville  coke 

78. 97  )  (  carbon  in  the  Trinidad  coke 


per  cent,  i  >  =  1.10. 


h 


Twenty  dollars  per  ton  for  Trinidad  coke  is  equivalent  to  $22  per  ton 
for  Connellsville  coke. 

In  order  to  ascertain  whether  this  large  amount  of  ash  would  merely 
amonnt  to  a  weight  loss,  or  would,  when  acted  upon  by  heat,  influence  the 
Boccessful  operation  of  the  blast-furnace,  an  analysis  of  it  will  be  made. 

For  reverberatory  furnaces  the  coal  is  a  most  excellent  fuel,  giving  a 
long,  highly -carbureted  flame.  The  coke  obtained  from  the  destructive 
^stillation  of  a  weighed  amount  of  the  coal  by  a  gradual  elevation  of 
temperature,  as  is  done  in  coke-ovens,  had  less  of  its  carbon  eliminated 
in  combination  with  hydrogen  than  would  have  been  the  case  had  the 
experiment  been  tried  with  a  view  to  ascertaining  the  gas-producing 
qaalities  of  the  coal. 

In  determining  the  sulphur  by  the  fusion-process,  the  crucible  was 
heated  in  a  muffle  instead  of  over  a  Bunsen  burner.  This  effectually 
prevents  any  sulphur  which  might  be  in  the  gas  from  combining  with 
any  part  of  the  alkaline  mixture.  It  is  probable  that  even  the  small 
percentage  of  sulphur  which  was  found,  exists  mainly  as  a  sulphate  in 
the  ash,  and  not  as  a  sulphide. 

H.  Ex.  177 ^28 
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CHAPTER  XVI. 

SEPAEATION  OF  GEAY-COPPER  ORE  PROM  BARYTES. 

The  above  subject  is  so  very  important  to  many  miners  of  the  West 
that  I  have  thoaght  it  advisable  to  publish  here  the  following  article, 
prepared  by  Mr.  Frederick  Sturm  for  a  European  1:echnical  paper.  If 
his  plan  of  removing  heavy -spar  from  silver-ores  should  succeed,  it 
would  confer  a  great  benefit  on  many  miners,  particularly  in  Colorada 

The  ^ay-copper  ore  (fahlore)  obtained  at  the  Eogler  mines  is  fonnd  in  the  limcstoDO 
formation,  and  is,  for  the  greater  part,  accompanied  by  barytes,  (heavy-spar,)  whieh 
occurs  in  pockets  and  nodules,  but  mostly  in  'widely-diverging  threads.  The  slight 
difference  in  specific  gravity  of  these  two  minerals,  fahlore  being  4.5  to  4.85,  baryUs 
4.3  to  4.7,  renders  their  separation  impossible  by  the  wet  way  on  sieves  and  buddies. 
Heretofore  the  numerous  experiments  conducted  for  years,  and  at  macli  expense,  to 
effect  a  mechanical  separation  of  theores  have  failed. 

When  different  kinds  of  bary  tes,  especially  the  crystallized  and  crystalline  varieties, 
are  heated  before  the  blow-pipe,  they  decrepitate  and  crumble  up  into  a  powder,  which 
consists  of  small  rhombic  plates.  This  led  me  to  think  that  this  property  of  barytas 
could  be  employed  for  its  separation  from  the  fahlore,  which  is  able  to  resist  a  moder- 
ate heat. 

The  iirst  experiments,  undertaken  with  small  quantities  of  ore  and  incomplete  ap- 
paratus, led  me  to  hope  for  favorable  results  from  this  method  of  separation ;  hence  I 
undertook  the  following  more  accurate  experiments  with  larger  quantities  of  the  cm 
The  ore  experimented  upon  contained  from  75  to  80  per  cent,  bary  tes,  and  was  sorted 
according  to  the  size  of  the  lumps,  from  3  to.  5  millimeters,  (say  iV  to  <^  inch,)  and 
placed  in  covered  cast-iron  pans,  where  it  was  calcined  with  occasional  stirring  until 
the  decrepitation  had  nearly  ceased.  It  was  then  passed  through  a  sieve,  along  with 
pieces  of  fahlore  and  some  iiieces  of  lime,  wliich  had  not  been  entirely  removed  in  ii3 
preparation  for  the  experiment.  Some  of  the  finer  pieces  of  fahlore  had  brokeu  vH 
and  gone  through  the  sieve  with  the  barytes,  and  hence  the  latter  was  passed  throu^'h 
two  more  Hieves.  one  with  meshes  1  millimeter  wide  and  the  other  with  half-mil- 
limeter meshes.  Fahlore  sand  constitutes  the  residue.  Thus  three  end-products  wi-ro 
obtained,  (lumps  of  fahlore,  fahlore  sand,  and  barytes  powder.)  The  table  shows  tbe 
results  of  my  experiments.  The  10  per  cent,  of  loss  is  attributable  to  loss  of  moisture, 
spattering  of  the  barytes,  and  what  goes  off  as  dust.  The  time  required  depends  on 
the  firmness  and  on  the  size  of  the  lumps.  In  the  experiment  above  described  a  buo- 
dred-weight  required  40  minutes,  so  that  18  charges  could  be  worked  in  twelve  hours. 


Ore  tjiken  for  experiment 
Obtained  from  this : 

Lumps  of  fabloro 

Fahlore  sand 

Uarytes  powder 

Total  average 


Quantity. 


Pounds. 
100 

20  to  22 

4  to   8 

61  to  C4 


90 


Motal  in  hundred-wei;:ht. 


Silver. 


Mint-pounds. 
0. 045  to  0. 048 

0. 248  to  0. 254 
0.018  to  0.060 
O.OIO 


Copper. 


PouiuJU. 
4  to  ii 

soto^i^i 

2to  7 


The  results  would  bo  still  more  favorable  if  large  quantities  were  operated  upon  in 
a  flame-furnace,  arranged  to  be  worked  continuously,  and  with  improved  contrivances 
for  separating  and  sifting.  The  advantages  of  the  method  are  briefly  these  :  1.  ^.w- 
l)licity  and  rapidity  of  the  process,  combined  with  almost  i)erfect  separation.  2.  Small 
expense.  3.  Largo  amount  of  metal  obtained.  4.  Poorer  ores  can  bo  profitably  ein- 
I)loyed. 

The  author  will  continue  his  oxi^eriments  on  concentrating  the  fahlore  in  the  fine, 
sandy  state. 
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CHAPTEE  XVII. 

THE  PATOHEN  PEOOESS. 

The  increased  richness  of  the  ores  obtained  in  the  bodies  on  the  Oom- 
ock  lode  has  given  additional  importance  to  the  large  percentage  of 
88  incurred  by  the  Washoe  process,  as  ordinarily  employed.  A  new 
*ocess,  patented  by  Mr.  Abel  Patchen,  has  given,  according  to  tJie 
iblished  reports,  very  favorable  experimental  results,  and  is  to  be  put 
operation,  I  understand,  on  a  large  scale.  The  working-tests,  as 
iblished  in  the  Mining  and  Scientific  Press  of  San  Francisco,  are  as 
Uows : 

smite  frvm  eight  tons  of  Belcher  ore,  ioorked  by  Patchen  nrocess,  in  charges  of  ^000  povnda 

eachy  occupying  five  hours  to  each  charge. 


Qnantity. 

Palp-aBsays. 

Tailings. 

Per  cent,  of  bullion  ex- 
tracted. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total 

Gold. 

Silver. 

TotaL 

le  ton..... 

$38  94 
28  94 
25  80 
28  94 
36  87 

33  74 

34  80 
83  74 

$15  50 
15  SO 
15  50 
19  91 
15  64 
13  45 
17  58 
15  64 

$44  44 
44  44 

41  30 
48  85 

42  51 
36  19 

43  38 
38  38 

$1  55 

1  55 

83 

76 
83 
83 
83 

$0  93 
93 
1  37 
1  03 
64 
1  31 
1  33 
1  34 

$3  48 
3  46 
8  19 
1  84 
1  40 
8  13 
804 
8  06 

94.7 
94.7 
96.8 
99.3 
97.8 
96.3 
96.7 
96.3 

94 

94 

91 

94.8 

95.9 

90 

93 

98 

94.4 

M  ton 

94.4 

16  ton........ 

94.4 

16  ton 

97.4 

16  ton 

96.7 

16  ton 

94 

le  ton. 

95.8 

16  ton.... 

94.6 

Totfl,]     

209  77 

128  72 

338  49 

735 

8  67 

16  03 

Avenge  per  ton 

36  33 

16  09 

43  31 

93 

1  08 

3  00 

96.5 

93.8 

95.86 

Working-resulte  of  Hale  4"  Norcron  and  Savage  minee. 


Company. 

o 
B 

1 

6 

i 

Pnlp-assay,  per  ton. 

Bollion  prodnoed,  per 
ton. 

Gold. 

Silver. 

TotaL 

Gold. 

Silver. 

TotaL 

ale&NorcroBS 

ivaffn 

8 
5 

399,929 
211,941 

$11, 479, 373 
8,060,734 

$13  11 
10  94 

$26  16 
27  09 

$38  27 
33  03 

$9  34 
835 

$15  92 
16  83 

$85  16 
85  18 

Company. 

1 
1 

a 

6 

Per  cent  produced. 

Value  of  tailings. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

TotaL 

lie  Sc  IN'orcross 

8 
5 

899,939 
311, 941 

76 
76.3 

61 
63 

65.8 
66.3 

$3  87 
350 

$10  84 
10  36 

$13  11 

Lvaim 

18  85 

""6" 
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Statement  Jiawing  mHng  irihicfc, «  it  egton/gtri;  mi§^  he  ^fMei  ^JMeken 


Compuiy. 


BdblMr 

Ocowo  Point  ..••..... 
Contol  WfttafI  VlrginU 

CMmV OOBipMllM  .... 

Total 


I 


100,887 

168, 8M 

80,783 

101,199 


997,093 


t 


i 


•54 


84 
74 
55  48 
15  00 


10;  150, 371 
0,7511735 
4,961,090 
1,510,568 


29^400,783 


113,071,900 
0^640, 784 
7,lUv843 
1^108^551 


39^001,190 


•^614,30; 

1,991,389 

1,4X^109 

433^110 


^40Q,0M 


•11^141 


h9i9. 


U^ta,e» 


%v9.m 


Mr.  Lonis  A.  Gkirnett  and  Pro£  Thomas  Priee  soperinteiided  tiie 
ezperimpiits  on  the  Belcher  ore  above  tabulated.    Mr.  Gtamett  sajs: 

For  the.  pnipooe  of  compftrisoDy  I  have  examined  into  the  mining^TeBalti  obtahiod  1(9 
the  proceos  heretofore  and  at  present  emplojved  on  the  Comstook  ores,  and  while  I  fm 
that  certain  mills  occasionally  ohtain  75  to  80  per  cent.,  the  aToage  is\>etiraea  66  ni 
70  per  cent  only.  For  November,  the  aTcnute  reenlt  of  the  Belcher|fton  1SJ3M  toa^ 
assaying  $56  per  ton,  was  66|  per  cent.,  and  S»r  December,  from  12jeOO  toDS.  aao^fisf 
$45  per  ton,  67  per  cent.,  being,  Tespectiyely,8d|  and  S6i  per  cent,  below  the  vanMi 
given  above.  Only  two  companies  seem,  hoWever,*to  have  fnmished  In  their  sbbmI 
reports  the  gold  and  silver  in  the  pnlp-assay  separately,  which  is  neoessacy  to  dsli^ 
mine  accnra&ly  the  percentage  of  the  results  obtuned.  These  are  the  Hals  9  NoBonai 
and  the  Savage,  ancfthey  confirm  each  other  to  a  renuulcable  degree. 

It  is  added  that  ftirther  improvements  have  been  madei  calculated  to 
increase  the  eflBciency  and  economy  of  tiie  process. 

.From  all  that  I  can  learn  concerning  the  process,  it  involves  no  nev 
metallnrgical  principle  or  reaction?  Mr.  Patchen  simply  treats  the  oie 
with  chemicals  in  a  separate  pan  firom  that  in  which  tiie  amalgamatioi 
takes  place.  Ho  uses  two  pans  and  a  settler.  The  ore  is  transferred 
from  the  batter^'  to  a  pan  lined  with  wood  or  copper  and  provided  with 
a  beatlDgcbamber.  Uere  it  is  treated  with  chemicals  and  subseqaeotif 
run  into  an  ordinary  iron  pan,  where  quicksilver  is  added  and  an  amal- 
gamation  effected,  after  which  the  pulp  is  run  into  the  settler  in  the 
nsual  way.  Putchen's  patent  covers  the  combination  of  the  chloridizing- 
pan  lined  with  wood  or  copper,  with  a  beater,  and  the  ordinary  amalga- 
mating-pan  and  settler.  Ko  particular  chemicals  are  claimed.  The 
patentee  appears  to  prefer  the  treatment  invented  by  Henry  Janin,  in- 
volving the  use  of  dichloride  of  copper;  and  the  company  owning  the 
Patchen  process  has  already  paid  a  considerable  sum  for  the  use  of  the 
Janiu  patent.  It  has  also  been  obliged  to  compromise  with  Mr.  C.  H. 
Aaron,  the  patentee  of  a  process  similar  to  Patchen-s,  and  it  is  said 
that  Mr.  Morris,  the  patentee  of  a  wooden-bottom  pan,  has  also  pre- 
sented his  claims. 

No  full  description  of  the  Patchen  process  had  been  published  up  to 
the  end  of  February,  1875 ;  but  the  patent  itself  limits  the  claim  to  the 
features  I  have  mentioned.  It  would  not  surprise  me  if  the  use  of  the 
dichloride  of  copper,  the  right  to  which  has  been  purchased  by  the  com- 
pany from  Mr.  Janin,  should  after  all  be  discarded  in  practice.  Theo- 
retically it  is  a  beautiful  thing;  practically,  trouble  may  come  from  the 
readiness  with  which  the  dichloride  is  converted  into  an  oxychloride, 
unfavorably  affecting  the  quicksilver,  but  remaining  inert  toward  the 
silver-sulphurets.  This  suggestion  does  not  originate  with  me ;  the  dif- 
ficulty referred  to  was  actually  encountered  in  testing  the  Janin  process. 
I  do  not  see  what  there  is  in  Mr.  Patchen's  method  to  prevent  its  arising 
to  annoy  him  as  it  annoyed  his  predecessors;  and  if  he  relies  ui)on  this 
peculiarity  of  his  proposed  method,  he  may  experience  a  decisive  fail- 
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ore.  Mr.  Patchen,  however,  claims  to  save  quicksilver  by  not  grinding 
his  ore  at  all  in  either  pan.  This  necessitates  the  employment  of  a  very 
fine  screen  in  the  battery,  a  measure  which  will  seriously  affect  the  crush- 
ing-capacity of  the  mills,  and  therefore  may  prove  in  practice  to  be  some- 
times poor  economy.  The  present  Comstock  Mills  use  coarse  screens 
and  do  considerable  grinding  in  the  pans.  It  must  also  be  borne  in 
mind  that  in  working  large  quantities  of  ore,  less  care  is  employed  than 
in  making  small  experimental  tests,  and  that  the  latter  therefore  give, 
as  a  rule,  results  more  favorable  than  are  obtained  in  general  practice. 
It  has  been  shown  in  my  former  reports,  and  particularly  in  the  chapter 
in  my  last  year's  report  by  Mr.  J.  M.  Adams,  that  a  very  high  efficiency 
(over  90  per  cent.)  can  be  attained  by  the  Washoe  process,  when  the  skill 
of  the  manager  and  the  faithfulness  of  tbe  workmen  co-operate  with  a  real 
desire  to  extract  as  much  of  the  precious  metals  as  possible  in  the  first 
operation.  This  has  not  been  the  condition  hitherto  in  the  Comstock  Mills. 
It  has  been  the  interest  of  the  mill-proprietors  to  leave  a  considerable  per- 
centage in  the  tailings,  and  to  favor  the  impression  that  this  loss  is  due  to 
the  inevitable  limitations  of  the  process  itself,  which  is  not  true.  The 
Patchen  process  will  undoubtedly  effect  a  saving  both  in  gold,  silver,  and 
quicksilver;  so  would  the  ordinary  Washoe  process,  if  managed  closely, 
with  finer  crushing,  slower  working,  and  ajudicious  use  of  chemicals  in  the 
pans.  Whether  the  separation  of  the  chloridiziug  reactions  from  amal- 
gamation by  the  employment  of  separate  pans  will  effect  an  extra  yield 
safiQcient  to  compensate  for  extra  plant  and  time,  does  not  appear  from 
any  comparison  of  test-experiments  with  the  unfavorable  results  of  in- 
tentionally careless  working  in  the  present  Comstock  Mills.  I  think  it 
not  improbable,  however,  that  such  will  be  the  case,  and  that  particu- 
larly for  the  treatment  of  ores  of  such  high  grades  as  are  now  produced  in 
the  Comstock  mines,  this,  or  some  similar  modification  of  the  ordinary 
method,  will  be  found  profitable  to  the  mine-owners,  and  will  be,  in  the 
coarse  of  time,  forced  upon  the  mill-owners.  But  it  is  worth  Inquiring, 
whether,  after  all,  the  Stetefeldt  furnace  and  chloridizing  roasting  are 
not  what  the  high-grade  Comstock  ores  require. 


I>^IIT    III. 
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CHAPTER    XVIIL 

GEOLOGY  OF  THE  SIERRA  NEVADA  IN  ITS  RELATION  TO 

VEINMINING. 

By  Amos  Bowman.* 

3Iy  notes  of  a  reconuaissance  of  the  Georgetown  Divide,  El  Dorado 
Connty,  California,  falling  under  this  general  head,  together  with  aboat 
500  specimens,  collected  and  finally  placed  in  the  State  mining  and  geo- 
logical collection  at  Sacramento,  embrace  considerable  material  toward 
a  geological  section  of  the  Sierra  Nevada,  at  about  the  middle  of  its 
extent  After  locating  the  mines  of  the  divide  on  a  large  scale,  as  on 
the  map  accompanying  my  report  to  the  California  Water  Company, 
the  first  business  was  to  locate  and  map  in  a  similar  manner,  but  on  a 
smaller  scale,  such  other  mines  as  these  were  directly  related  to,  and 
the  position  of  both  classes  in  the  parent  slate  formation. 

The  subject  is  considered  under  the  following  heads :  Vein-systems 
and  their  origin;  the  country -rock  or  matrix;  mineral  contents  of  the 
veins ;  surface  geology. 

As  all  these  veins  are  acknowledged  results  of  dynamical  causes,  it 
was  necessary  to  consider  specifically  their  dynamical  history,  with  that 
of  the  slates,  involving  their  relations  as  observed  to  the  surrounding 
older  and  newer  formations.  The  structure  of  the  range  and  the  geo- 
graphical outlines  of  the  gold-bearing  slates  on  its  western  flank,  &c.,  are, 
therefore,  concisely  stated.  What  is  said  under  historical  geology  is  as 
specific  and  brief  as  it  could  be  to  lay  the  foundation  of  the  conclusions, 
which,  it  will  be  admitted,  are  as  practical  as  they  are  important  to  the 
pursuit  of  mining  in  this  region. 

The  miner,  it  is  true,  deals  principally  in  hard  knocks  or  physics,  but 
not  entirely  in  physical  problems.  The  moment  he  begins  to  read  his 
book  in  its  most  practical  part,  to  question  concerning  the  contents  of 
veins : — "  Where  is  the  gold  f ''  **  Whither  do  its  flakes,  sheets,  and  chim- 
ne3'S  extend?"  "Where  did  it  come  fromt''  and  "What  minerals  is  it 
associated  with?" — he  leaves  physics  and  goes  into  the  chemistry  of 
nature.  As  it  would  be  impossible  to  comprehend  the  phenomena  of 
the  seam-diggings  without  some  idea  of  vein-geology  in  its  purely  chem- 
ical phase,  1  have  applied  to  the  subject  the  best  lights  extant,  derived 
from  concurrent  observations  of  others,  with  myself,  in  this  field  of 
practical  science. 

VEIN-SYSTEMS,   THEIB  OBIGIN  AND  RELATIONS. 

Structure  of  the  Sierra  Nevada  as  related  to  mineralhelts — leading  feat- 
ures.— There  are  three  summits  instead  of  two  in  the  region  of  the  head- 
waters of  the  Middle  and  South  Forks  of  the  American. 

The  great  snowy  belt,  so  prominently  visible  from  the  capital  and 
Grom  the  valley  opposite  Georgetown  divide,  as  the  dominant  snow-field 

*Tbi8  chaptei;  remains  in  the  words  of  Mr.  Bowman,  and  rests  upon  his  authority. 
[t  is  worthy  of  attention  as  an  intelligent  and  skillful  attempt  at  a  much-needed 
K>mprebeii8ive  generalization. — B.  W.  B. 

441 


442     HINE8  AHD  MINIHO  WEST  OF  THB  BOOKT  milHTAm. 

of  the  Sierra  Nevada  in  this  latitude,  and  of  which  Ten%  Moimtaiiiii 
the  moet  prominent  calmination,  lies  in  the  third  or  western  aonimit 
It  is  in  this  and  in  the  adjacent  central  snmmit  that  tike  abnndanl 
water-snpplies  are  stored  nntil  late  summer  in  the  form  of  peq[ietail 
snow,  which  are  utilized  by  the  Oalifomia  Water  Oompany; 

The  third  or  western  summit  starts  outy  like  the  eastern  sommit,  of 
which  Job's  Peak  is  the  culminating  point,  in  the  form  of  a  vprnf  yet 
opposite  a  portion  of  Lake  lahoe  it  is  the  highest  of  the  throe  xtKogok 
It  is  visible  ftom  the  north  end  of  Lake  Tahoe  on  its  eastern  dope  ai 
the  highest  summit  range,  carrying  the  largest  amount  of  anow  anv- 
where  visible  from  the  lake.  It  is  clothed  in  white  the  summer,  throup, 
and  therein  constitutes  one  of  the  principal  charms  of  this,  the  noUert 
of  mountain  lakes  on  the  continent  of  North  Am^ricai 

The  two  eastern  summits  are  granitic.  The  westeni|  or  TdPs  Moont- 
ain  range,  sometimes  called  the  Oouness  range,  contsins  beds  of  gbetaa 
formed  of  ttie  component  materials  of  gnmite  in  a  ruddty-steatUlM 
form. 

The  Sierra  Nevada  range  continues  to  the  nortt,  as  already  xemaiksd, 
in  two  diffisrent  directions — northward  in  the  Warner  range  and  the 
Cascade  or  the  Blue (t)  Mountains  of  Oregon;  northwestwiurdly  in  the 
direction  of  the  Lassen  and  Shasta  Buttes.  The  latter  are  dose  on  the 
eastern  flank  of  the  great  area  of  crystalline  rodui  of  the  Trinity  and 
Scott  Mountains 

This  continuation  of  the  gold-bearing  slate  formation  is  seen  to  ezbeud 
to  the  coast,  not  far  from  the  Oregon  boundary,  in  one  grand,  swd^ 
dome,  gentler  than  that  of  the  Sierra  Nevada,  terminating  tomrd  tte 
north  at  Bald  Mountain,  2,800  feet  high,  in  the  rear  of  Port  Orfard. 

Both  of  these  last-named  ranges,  as  well  as  the  Sierra  Nevada,  united 
at  Lake  TaboCt  contain  cores  of  granite,  viz :  the  Warner  jrange,  jnst 
west  of  Alkali  Lake,  in  Surprise  Valley,  (visited  by  me  in  1863,)  and  Uia 
Middle  Age  or  Secondary  coast-range  of  the  Trinity,  referred  to  above, 
in  the  divide  between  Cottonwood  Creek,  Shasta,  and  Trinity  Biver, 
(visited  in  1871,)  and  further  northward  into  Oregon,  in  spots.^ 

It  is  to  the  southward  of  Oeorgetown  divide,  and  far  south  of  the 
middle  of  their  geographical  extent,  that  the  Sierra  Nevada  culminates. 
At  a  point  near  Owen's  Lake,  opposite  Talare  Lake,  the  northerly- 
trending  mountains  of  the  plateau  of  Nevada  culminate  in  the  White 
Mountains,  and  the  north  westerly-trending  Sierra  Nevada  range  cul- 
minates in  Fisherman's  Peak.t 

It  will  be  observed  that  the  axes,  or  efforts,  of  uplift  developed  the 
forms  represented  in  the  diagram. 

Simply  two  different  axes  of  uplift,  at  an  angle  of  40^  to  each  other, 
and  each  having  its  parallels  to  the  dominant  wave  or  crest;  into  this, 
it  becomes  evident,  from  a  glance  at  the  diagram,  all  the  mountain  sys- 
tems of  the  Pacific  slope  of  the  North  American  Corderillera  resolve  them- 
selves.   In  examining  the  geology  of  any  portion,  therefore,  it  will  be 

*  So  reported  to  me  at  Port  Orford,  in  1873,  by  an  intelligent  prospector  «nd  gravel- 
miner,  who  had  explored  the  entire  region  of  the  aoriferous  coast-graved  of  the  Coast 
range  of  Oregon,  (Mr.  Potts.)  i 


Mount  Whitney,  supposing  it  to  be  Fisherman's  Peak,  by  J.  D.  Hagne,  in  the  Overlaikd 
Monthly  of  October,  1873 ;  and  of  an  ascent  of  the  same  mountain  by  W.  ▲.  Qoodyeaif 
the  accidental  discoverer  of  this  error,  before  the  California  Academy  of  Sciences  in 
1873,  copied  in  the  American  Journal  of  Sciences,  October,  1873.    See,  also,  King'k 

^  explanatioUj^ttributing  the  error  in  the  *'  CenthJ  Map"  to  local  attraction,  in Mounl- 

'  AJneering,  1873. 
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oly  necessary  for  us  first  to  identify  clearly  the  older  axes  of  the  two. 
'he  mapping  and  sectionizing  of  the  flanking  sedimentary  deposits, 
Qtered  upon  in  the  light  of  the  testimony  of  the  Sierra  Nevada  and  its 
elated  groups,  may  then  become  a  comparatively  easy  task. 

The  northerly  trends  of  the  plateau  of  Nevada  had  the  effect  to  inter- 
ipt  the  conrse  and  deflect  the  nplift  of  the  Sierra  Nevada  in  a  remark- 
ble  manner.  At  the  point  of  interrnption  and  deflection,  (G,)  the  effort 
isclosed  in  the  uplift  of  the  Sierra  Nevada  appears  to  have  spent  its 
>rce8  in  attaining  the  highest  culmination  of  the  range. 

A  valley  was  formed  on  the  California  side  of  the  range,  opening 
orthward,  like  those  of  !^!el  and  Salinas  Bivers — as  if 
;  were  intended  to  connect  with  the  Klamath.  (Note 
tie  striking  identity  of  the  axis  of  the  Klamath  and 
•an  Joaquin  Elvers,  on  the  map.)  But  the  Siskiyoa 
loon  tains,  near  Weaverville,  developed  a  spur  (A  B) 
[>  seaward,  in  sympathy  with  the  Monterey  and  Sau 
^rancisco  arm  of  granite  bending  around  from  the  Te- 
)n.  Thus  was  laid  the  foundation  for  the  future  very 
eculiar  topography  of  the  great  valley  of  California. 
'he  date  of  their  nplift  was  Tertiary. 

The  extensive  volcanic  plateau,  east  of  Shasta  and 
lessen  Peaks,  extending  to  Ooose  Lake — the  Modoc 
onntry — scarcely  explored  before  the  late  Modoc  war, 
^presented  by  the  letters  A,  B,  P,  owes  its  origin  to 
be  manner  in  which  the  two  separately-occurring  forces 
f  uplift  affected  that  inter-montane  area.    The  older  j^j,^^  ^f  npi^ft 
r  northwesterly  axis  was  that  of  the  Sierra,  the  date        California, 
/retaceous ;  the  newer  or  northerly,  that  of  the  Cas- 
ades,  the  date  Tertiary  in  part,  being  also  the  date  of  origin  of  the 
lodoc  plateau. 

The  Bernardino  Sierra,  continuing  westerly  from  D  to  the  Pacific 
oast,  north  of  Los  Angeles,  is  of  granite.  (See  Blake's  reconnais- 
ance,  containing  a  geological  map  of  the  Tejon  region.)  It  is  flanked 
»y  newer  sedimentary  deposits,  forming  the  coast  mountains  from  Los 
Lngeles  to  San  Francisco.  In  a  similar  manner  the  Trinity  granite  mount- 
ins  have  their  continuations  to  the  southward  in  the  newer  sedimentary 
ocks  forming  the  coast  mountains  extending  from  Trinity  Biver  to  San 
l*rancisco. 

The  northerly  trending  mountains  of  Nevada  were,  according  to  the 
estimouy  of  their  fossils,  uplifted  in  the  earlier  Mesozoic,  (or  Secondary 
i^me,)  the  Sierra  Nevada  later  in  the  Cretaceoas,  and  the  coast  ranges 
till  later  in  the  Tertiary  and  Post-Tertiary. 

From  this  order  of  succession  we  receive  the  suggestion  that  the  two 
[ifferent  axes  had  certain  of  their  parallels  of  a  widely-different  age, 
K>inting  to  identical  causes  that  operated  intermittently  throughout 
nany  geological  periods.  These  older  and  newer  parallels  or  groups 
an  be  very  easily  distinguished : 

1.  By  their  geographical  position  in  relation  to  the  continental  core. 

2.  By  their  lithological  composition. 

3.  Still  more  certainly  and  easily  by  their  fossiliferous  contents. 
Vein-systems  of  the  Sierra  Nevada-— formation  and  strike. — ^The  geog- 

aphy  of  the  auriferous  slates  of  the  Sierra  Nevada  and  of  the  asso- 
iated  granites,  with  the  relative  position  of  the  axes  of  elevation  and 
iepression  bounding  them  on  the  east  and  west,  and  the  actual  position 
f  the  veins  in  this  remarkable  golden  basin  of  the  Mesozoic  Sea,  which 
3  now  the  western  slope  of  the  Sierra  Nevada,  instrumentically  locatedy 
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plotted,  and  presented  to  a  vidon  andimmed  by  any  fogs  of  hypothesUi^ 
as  in  the  accompanying  map,  gives  ns  the  first  definite  idea  of  the  geo- 
loidcal  relations  of  onr  famous  gold-mines. 

The  slate  and  granite  areas  are  given  as  approximately  located  by 
the  State  geological  survey.  The  veins  are  given  as  located  by  smreys 
of  the  United  States  mineral-depnties. 

A  zone  of  complete  flexure  and  breakage  of  the  auriferous  slats%  dia- 
played  in  the  mother  lode  and  its  continuations,  is  shown  by  tlia  oup 
to  be  as  near  as  can  be  midway  between  the. axis  of  greatest  iqHftof 
the  main  or  central  summit  and  the  axis  of  grtotest  depression,  which 
is  evinced  in  the  drainage-bed  of  Sacramento  Valley— Sacramento  Biw 
itself. 

On  plotting  the  veins  in  their  true  geographical  position  to  the mAmt 
lode  south,  and  to  the  Nevada  County  and  Sierra  County  qnartvlodei 
north  of  the  Amador  mine,  we  see,  besides  the  general  connectfaijisnd 
relationship  of  worked  veins,  a  forking  of  the  vein-system,  which  ll  dis*  - 
played  in  the  direction  of  the  veins  as  well  as  in  the  geographies  poii-— 
tion  Qf  the  vein-regions  where  the  veins  have  proved  rich  enou|^  to  ~ 
worked. 

The  figures  on  the  map  designate  mines,  which  aie  similarly 
bered  in  the  printed  reference  list. 

As  the  Sierra  Nevada  range  itself  continues  to  the  northward  fa 
different  directions,  (north wiurd  in  the  Warner  range  and  Cascade  Mmui— 
tains^of  Oregon,  and  northwestward  in  the  Lassen  and  Shasta Biitte 
culmmations,)  the  forking  of  the  vein-belt  and  predominating  direslhW 
of  the  vdus  themselves,  as  here  developed,  are  not  otherwise  than  pilfiB 
be  expected  ftom  a  study  of  the  axes  of  uplift  that  caused  the  flSHNtf 
in  the  auriferous  slate  formation. 

The  diagram  in  the  upper  right  hand  corner  was  constructed  by  lay — 
ing  some  tracing-paper  over  the  map,  and  drawing  on  it  outlines,  whidts: 
included  all  of  the  veins  that  are  plotted.  By  catting  this  out  and  h^—- 
ing  it  over  that,  it  will  be  found  to  cover  nearly  every  vein  I  have  located,^ 
including  every  vein-mine  that  conld  be  crowded  into  the  space,  fiir^ 
which  a  United  States  mineral  survey  and  patent  were,  up  to  the  date* 
of  plotting,  recorded  in  the  office  of  the  United  States  surveyor-gene— 
ral  at  San  Francisco. 

The  strike  of  the  slates  is,  in  the  main,  represented  by  the  generals 
direction  of  the  two  formations  printed  black  or  shaded,  viz :  north  4ff^ 
west.    Both  in  the  map  and  in  the  small  diagram  in  the  right,  the  pre- 
ponderance of  veins  keeping  company  with  the  ^^  mother  lode.^in  thc^ 
same  general  direction  is  made  apparent.    Several  of  the  characteristi<S 
variations  in  direction  are  repeated  in  the  little  diagram,  by  way  of  sug— 
gestion  as  to  the  probable  dynamical  cause  or  causes.    The  strike  of  th^ 
slates  of  course  implies  merely  the  bending  and  corrugation  of  the  sedi- 
ments at  right  angles  to  the  lateral  pressure  that  caused  the  principal 
uplift,  the  axis  of  which  is  seen  to  be  parallel.    That  fissures  were  caoseA 
in  the  last  stages  of  this  bending  is  positively  established.    The  par- 
ticular process  by  which  the  metamorphic  belts,  seam-belts,  quartz-rib- 
bons,  and  the  great  quartz- veins,  like  the  mother  lode,  in  the  strike  of 
the  slates,  were  first  formed  and  then  filled,  solidified,  or  decomposed  as 
we  see  them,  may  be  regarded  partly  aspthe  mechanical  result  of  different 
degrees  of  continnonsness  of  fracture,  depending  perhaps  upon  the 
thickness  of  the  slate  formation  or  their  position  relative  to  the  bottom 
or  top  of  the  plication  in  which  they  occur. 

The  age  or  origin  of  all  these  different  systems  of  fissures  cannot  have 
been  precisely  the  same.    The  dynamical  cause  of  one  series  was  not 
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le  same  as  that  of  another  series.  In  general  those  parallel  to  each 
:her  were  formed  at  the  same  time,  and  the  age  was  that  of  the  related 
ces  of  uplift.  So  that  even  modern  fissures  may  be  shown  to  have 
jcurred  in  ancient  rocks. 

The  filling  of  the  fissures  with  a  variety  of  minerals,  such  as  we  find 
the  veins,  was  a  different  matter  entirely,  belonging  distinctly  to 
lother,  a  succeeding,  period  and  in  different  systems  varies  accord- 
gly.  Probably  the  time  will  come  when  the  observations  of  miners 
uchiug  the  different  contents  of  cross-veius,  and  of  geologists  touching 
e  order  of  uplift — the  longitudinal  fractures,  the  twists  and  the  trans- 
rse  fractures  of  the  slates,  as  they  were  experienced  in  different  per- 
ms of  this  Mesozoic  basin  since  it  became  dry  land — may  make  out 
?arly  the  priority  and  exact  relations  of  the  several  systems. 
The  longitudinal  fractures  represented  by  the  mother  lode  were  prob- 
ly  the  oldest,  telling  the  story  of  the  uplift  of  the  Sierra.  The  twist 
d  transverse  fractures  which  evince  a  relationship  either  to  the  north- 
ly  or  northwesterly  trends  of  the  Sierra  will  have  to  be  studied  prob- 
ly  in  connection  with  the  history  of  the  volcanic  peaks,  the  uplift  of 
d  Cascade  Mountains,  and,  in  the  case  of  the  eastern  slope  base-metal 
tiges,  in  connection  with  that  of  the  plateau  mountains  of  Nevada. 
The  totals  below  show  about*the  proportion  of  veins  occurring  in  each 
item  described,  except,  perhaps,  in  regard  to  system  No.  5.  That 
ght  be  subdivided,  as  it  represents  double  the  sweep  of  horizon  of 
ber  of  the  other  systems,  including  the  veins  intermediate  between 
3  others  in  course,  both  the  northeasterly  and  the  northwesterly 
ist  fractures. 

1.  Northwesterly  fractures  or  veins  within  15^  of  the  general  trend  of 
?  Sierra,  (north  15^  west  to  north  45^  west;  average,  north  30^  west,) 
ibracing  a  sweep  of  30^,  (mother  lode  system :)  2,*  Potts;  5,  Kelsey; 
Arbena;  8,  Gray  Eagle ;  15,  Northern  Light ;  21,  Salathiel ;  35,  Galena; 
,  Sebastopol ;  47,  Penon  Blanco ;  49,  Greenwood ;  52,  Oneida ;  62,  Key- 
>ne;  65,  Spring  Hill  and  Geneva;  87,  Newtown;  88,  S.  Bright;  89, 
int  Lawrence;  90,  Cederberg;  114,  Rocky  Bend;  126,  Gover;  130, 
camseh ;  136,  Wisconsin  ;  172,  Union;  194,  Eureka;  201,  Copp;  202, 
cret  Caiion ;  212,  El  Dorado;  214,  Coyote  Hill ;  215,  Talsig;  217,  Green- 
^od ;  233,  Cosumnes;  243,  Last  Chance;  260,  Marietta;  289,  Empire; 

2.  Sulphuret ;  294,  Mahony — total,  35. 

i  Northwesterly  transverse  fractures  or  veins  within  15^  of  a  right 
gle  to  the  trend  of  the  Sierra,  (north  45^  east  to  north  75^  east; 
erage,  north  60^  east:)  14,  Kelly;  22,  Rising  Sun  ;  50,  Spring  Hill : 
I  Norambaqua;  193,  Eclipse;  199,  Keystone;  209,  Chauleur;  315, Old 
oneer — total,  8. 

3.  Northerly  fractures  or  veins  within  15°  of  a  northerly  trend,  (north 
^  west  to  north  16^  east,)  embracing  a  sweep  of  30^,  (Grass  Valley 
Virginia  system  :)  22,  Norridgewock ;  30,  Spring  Valley;  31,  Venus; 
f  Stanton  &  Allison;  34,  Auroral  Star;  44,  Bough  and  Eeady  ;  65, 
igiual  Amador;  73,  Dry  Company;  74,  Stanislaus;  80,  Hancock  & 
bbettfi;  112,  Nisbet;  115,  Lone  Jackj  120,  Sliger;  134,  Everlasting; 
3,Poorman;  182,  Carson;  184, Wolverine;  195, Confidence;  198, Yellow 
cket;  203,  N.  Confidente;  211,  Shores;  233,  Cosumnes;  240,  Plymouth 
ck;  277,  Fort  Yuma;  305,  R.  R.  Hill;  319,  Uncle  Sara— total,  26. 

L  Northerly  transverse  fractures  or  veins  within  15^  of  a  right  angle 
the  northerly  trending  axes  of  uplift,  (north  75^  east  to  south  75^ 

The  ntimbers  prefaced  to  these  titles  are  the  nambers  of  the  United  States  patents 
m  or  applied  for,  after  due  survey,  by  which,  among  other  tbiugSi  the  course  of 
lode  is  defined. 
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east,)  embraoing  a  sweep  of  80O :  3  and  4.  Oaks,  Beeae  &  Jonea}  89| 
Epperson :  64,  State  Ledge;  81,  Union;  132,  ^aoo;  191,  Kiqystaie; 
226,  Wet  Goleh ;  238,  Ophir ;  208,  Hancock  Ss  Wataon— feofcal,  10. 

5.  Twist  fractares  or  veins  mnning  from  north  UP  eaat  to  north  tfo 
east  (3(P)  and  north  4Bo  west  to  north  TfiP  west,  (3(K>,)  making,  in  aD,  a 
horizon  of  60^,  or  as  mnch  as  Noe.  1  and  3  together,  the  veina  of  whiok 
are  neither  parallel  nor  transverse  to  either  of  the  prindpal  aaea  of  ap- 
Hft:  0,  Schofleld ;  45,  Bnreka;  84,  Enterprise;  98,  Kew  York  Hill;  US, 
Moorehonse;  124,  Baaghart ;  128,  Oalaveras ;  131,  Bobby  Bams;  138^ 
Independent;  186,  Lncan;  175,  Stickle;  180,  St  John ;- 204,  BotdMr 
Boy :  208, 0.  Baker;  210,  Waters;  210,  Green,  Walter ^^S^  Coanmim; 
240,  Boree;  251,  OnBsna ;  303,  Mammoth;  320,  Doctw  Hill--total,  SL 

TBIN-STBTBMB,  THBIB  OONTENTS  AND  PAAALUEUBMB. 

Having  shown  the  geographical  position  and  rdatifma  and  tta  geo- 
logical origin  of  these  vein-flssnres  in  the  anriferoos  slates,  it  will  te  in 
order  now  briefly  to  consider  how  far  these,  and  other  droamstanoeseoii- 
nected  with  their  origin,  may  have  had  something  to  do  with  the  qoalit| 
or  quantity  of  their  contents. 

There  are,  at  least,  fonr  well-defined  parallel  mineral-belta,  nwoing 
in  a  northerly  and  southerly  direction,  represented  in  the  veins  of  the 
,  Sierra  Nevada,*  yielding,  respectively,  copper,  gold,  base  metals,  aod 
mlver. 

Beginning  at  tiie  sea-coast  and  including,  with  those  of  the  Senft 
Kevada  the  entire  series,  the  order  is  as  follows : 

CMBXkran  wdnerdl-MtB, ' 


SyBtem. 


1.  CoMt  range 

3.  Sac  uid  San  Joaquin  YaUey 
3.  Sierra  Nevada : 

(a)  Foot-hills < 

(b)  Mid  slope 

(e)  Eastern  slope 

(d)  Eastern  slope 


4.  Basin  of  Mexioo,  Arisona, 

Eastern  Nevada.  Idaho. 

5.  Now  Mexico,  Utah,  Western 

Montana. 
8.  New  Mexico,  Colorado^  Wyo- 
ming, Montana. 


Minerals. 


Qnicksilver,  tin,  ohromic  iron 

Brown  coal 

Copper 

Goiu  mineralised  by  sniphnr  and  iron,  the 
system  extending  through  to  Western 
Moxica 

Copper  and  lead 

Silver,  with  very  little  base  metal,  fre- 
quently wholly  or  partly  inclosed  in  vol- 
canio  rook,  cutting  tbroogh  voloaaio 
dikes. 

Silver,  associated  with  base  metals 

Bocky  Mountain  argentiferous  galena 

Book  Mountain  gold,  with  base  metals . . . 


Period  of  firaotareaod 
deposll 


Tertiary. 

Tertiary  and  TMi>Ter- 

tiary. 
Oldest  Cretaoeoos. 
Cretaoeona. 


CretaMOosinpaii 
Tertiary. 


Devonian  rooka. 

MesQcoio  and  Pdsosoio 
rooks. 
Do. 


The  parallelism  of  these  belts  is  clearly  referable  to  the  stractmal 
features  of  the  conntry.  It  is  related  not  merely  to  the  moootain 
ranges,  but  to  the  sncceeding  formations  of  different  ages,  whioh  in 
those  ranges  were  uplifted. 

From  the  Silurian  to  the  Post-Tertiary,  the  gradual  land-making  ta 
the  westward,  and  the  insular  spots  so  far  as  recognized,  all  reprodace 
the  same  remarkable  unity  of  parallelisms  in  which  we  find  our  gold 
and  silver  veins  are  concerned.  In  crossing  the  country  from  west  to 
east,  we  traverse  a  whole  series  of  formations,  while  by  following  roada 
parallel  to  the  mountain  ranges,  we  may  travel  continuously  apon  Uie 
outcrops  of  the  same  age  for  a  thousand  miles  or  more. 
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rand  fact  tbat  the  axis  of  the  Cordillera  of  North  and  Sonth 
k  is  continued  into  Asia,  where  it  had  nndonbtedly  a  great  deal 
n  its  direct  continuation  as  well  as  in  parallel  nplifts — in  shap- 

continent,  bearing  upon  its  flanks  everywhere  formations  pro- 
^old  and  silver,  and,  furthermore,  that  this  is  the  identical  axis 
)assiug  around  the  world,  divides  it  into  one  hemisphere  nearly 

and  another  nearly  all  water,  leads  the  miner  of  the  Sierra 

at  once  into  the  study  of  the  profoundest  cosmical  problems. 

be  could  read  unerringly,  from  the  contents  of  the  veins,  the 

rigiual  canse  of  this  line  of  fractures,  he  might  contribute  as 

ly  toward  a  solution  of  one  of  the  unsolved  problems  of  space 

le  miners  of  the  Erzgebirge,  who  founded  the  science  of  geology, 

1  solution  of  the  problem  of  time. 

l8  of  deposit — Two  periods  of  vein-deposit — in  general  accom- 

)y  the  ejection  of  igneous  rocks,  affording  the  conditions  of  sol- 

ction  favorable  to  metalliferous  deposit — are  promulgated  by 

i  King,  to  wit,  the  "  Late  Jurassic''  and  Tertiary. 

retaceous  age  of  the  principal  gold-veins  of  the  Sierra  Nevada, 

e  seen,  is  definitely  limited  and  fixed.    The  rocks  being  Juras- 

t  preceding  in  age,)  the  Tertiary  (the  next  following  formation) 

s  us  with  concentrated  auriferous  gravels  that  originated  from 

idation  of  the  veins  in  question,  the  intervening  period  being 

aceous. 

;;e  of  the  fissures  in  question  is  always  the  same  as  the  axis  of 

fracture.  See,  beside,  structure  of  the  Sierra,  under  Vein-sys- 
Iso,  Stratigraphy^  further  on. 

ccorapanying  Tabular  exhibit  of  veim  and  mining  shows  that 
?8,  or  half  of  the  mother  lode  system  of  veins,  is  older  than  the 
(See  Pine  Tree.)  And  under  Mineral  contents  of  veins^  further 
be  found  reasons  for  the  conclusion  that  the  companion  talcose 
d  seam-belts  belonging  to  the  same  general  system  are  more 
ban  the  mother  lode. 

3pper-zone  veins  of  the  foot-hills,  if  not  older  than  the  great  cen- 
i  system  of  the  western  slope,  occur  at  least  in  a  zone  of  older 
0  rocks. 

?rtiary  age  of  theComstock  system  of  veins,  on  the  eastern  slope  of 
ra,  is  based  on  the  assumption  that  the  accompanying  eruptive 
e  Tertiary.  It  is  not  distinctly  stated  whether  their  synchronous 
ice  with,  or  relations  to,  the  Pliocene  lavas  of  the  Sierra,  or  any 
termined  formation,  have  ever  been  made  out.  Richthofen's 
lations  of  the  age  of  the  ^'propyllites"  and  "rhyolites"  have 
)wn  by  Dr.  Blake  to  be  as  hypothetical  as  the  new  names  he 
ese  rocks  are  unnecessary  and  confusing.  • 

veins  are  evidentlj'^  not  newer  than  the  Tertiary ;  nor  can  they 

than  the  Cretaceous,  to  which  period  those  fractures  on  the 
slope  that  are  related  to  the  main  or  northwesterly  axis  of  the 
lust  be  referred.  This  embraces  apparenHy  several  of  the  base- 
ines,  the  Santa  Maria  and  Exchequer,  in  the  Tabular  exhibit 
ortherly  trending  axes  and  vein-fissures  of  the  Sierra  Nevada 
y,  whether  on  the  eastern  or  western  slope,  would  appear  to  be 
jan  the  northwesterly  trends,  for  the  following  reasons:  1.  From 
that  the  northerly  trending  uplifts,  of  which  the  Cascade  range 
)n  is  the  continuation,  as  has  been  shown  by  Prof.  Joseph  Le 
belong  to  the  Tertiary ;  the  Cascades  at  the  Dalles  being  Miocene, 
they  intersect  volcanic  dikes  which  are.Tertiary.  3.  The  north- 
'  trends  are  undoubtedly. Cretaceous. 
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The  age  of  the  transrerse  fissares  of  axial  system  No.  2  above  may  be 
tbo  same  as  that  of  No.  1,  ^'Cretaceous,"  for  the  reason  that  the  opliftof 
the  Sierra  was  aneven,  being  15,000  at  Fisherman's  Peak,  and  only 
6,000  at  Beckworth's  Pass.    Transverse  or  twist  iractares  must  neces- 
sarily occur  under  such  conditions  in  a  longitudinal  dome  not  evenly 
raised  at  its  extremities  by  the  lateral  pressure.    And  a  similar  state  df 
things  might  be  referred  to  in  connection  with  the  northerly  transverse 
fractures,  No.  4.    But  better  evidence  is  dersirable  in  regard  to  the  age 
of  both  these  and  the  twist  fractures,  No.  5.    The  mineral  contents  and 
and  intersections  with  other  systems  or  with  dikes,  may  hereafter  fur- 
nish better  means  of  determining  them. 

Fissure-systems^  as  typified  by  districts  or  by  general  cause  of  ori^— I 
need  not  rei>eat  here  the  geological  characteristics  of  mines  presented 
in  the  tabular  exhibit ;  but  au  arrangement  according  to  the  contents 
and  yield  of  mines  typified  by  well-known  districts  will  help  out  sjstem- 
atizatiou  by  comparison.  We  may  designate  the  vein-systems  acoord* 
ing  to  districts ;  or,  as  related  to  strike,  regardless  of  age  or  contents, 
pointing  to  identical  continued,  or  rather  repeated,  dynamical  caoaesof 
origin,  thus: 

1.  Northwesterly  strike :  (1.)  Mother  lode  sj'Stem — (a)  in  the  southern 
counties;  (b)  at  Grass  Yalley;  (o)  accompanying  talcose  series.  (2) 
Base  metal  system  of  the  foot-hills. 

2.  Western  slope,  cross-fractures  generally :  Eureka  and  Sierra  Battes 
systems. 

3.  Northerly  strike:  {a)  Comstock  lode  system ;  {Jb)  on  western  slope: 
(c)  eastern  slope,  base  metal — classifying  the  subordinate  transverse  ana 
related  twist  fractures  as  belonging  to  the  main  system  in  connection 
with  which  underground  testimony  may  prove  that  they  arose. 

Faints  applying  to  Oeorgctown  divide. — While  nearly  everything  that 
has  been  said  or  tabulated  relating  to  vein  systems  or  mining  not  u^xw 
Georgetown  divide  thus  far  finds  its  application  on  Georgetown  divide, 
(as  rei)resented  in  the  detailed  description  of  mines  in  the  Georgetown 
report,)  there  are  several  points  to  which  local  attention  (night  to  he 
specially  directed : 

1.  The  descriptions  of  the  Quartz  Hill,  Saint  Lawrence,  Taylor,  and 
Sliger  veins,  compared  with  those  of  the  mother  lode  and  Gniss  Valley 
veins  of  a  northerly  or  northwesterly  strike,  show  that  the  great  fissure- 
zone  of  the  Sierra  is  continuously  represented  in  all  its  geological  char- 
acteristics, aocompauied  by  wealth  in  gold. 

2.  The  related  talcoso-vein  series  on  Georgetown  divide  accompanies 
the  mother  lode  through  the  southern  mines.  The  phenomena  of  the 
seamdiggiugs  are  associated,  however,  not  with  the  mother  lode  alone, 
but  also  other  veins  of  the  mother  lode  system.  Belonging,  as  remarked, 
in  part  at  least,  to  a  later  period  than  the  mother  lode  system,  they  are 
due  to  the  chemical  conditions  described  under  Mijieral  contents  of 
vcinSy  further  on. 

3.  Lenticular  massCvS,  or  chimneys  of  quartz,  often  having  a  feather- 
edge,  are  characteristic  of  tbo  best  mines  worked  on  either  B\o\ye  of  the 
Sierra.  lu  fissure-veins  the  lissurc  always  continues,  while  the  pjiy  and 
even  the  quartz  may  pinch  out  or  develope  fantastic  forms  and  stmnge 
aftiiiities  especially  in  the  hauguig-wall  of  the  country-rock.  Both  the 
quartz  and  the  pay  are  as  likely  to  be  repeated  in  adjacent  chimneys  in 
tlie  same  fissure  prolifically  as  to  yield,  within  certain  limits,  as  though 
there  were  no  ore-bodies  nor  chimneys  of  quartz,  and  the  pay  were  only 
found  in  sheets  resembling  veins  of  coal.  These  things  are  in  the  n^ 
ture  of  fissure- vein  deposits. 
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While  spaces  of  1,000  to  2,000  feet,  however,  upon  the  mother  lode, 
or  any  other  vein,  may  be  found  rich,  or  in  the  form  of  chimneys  or  len- 
ticular masses,  yielding  rich  pay,  the  extensions  beyond  are  generally 
more  likely  than  not  to  be  poor  for  a  short  distance. 

4.  The  tabular  exhibit  affords  proof  of  something  like  a  general  rule, 
that  the  quartz  widens  and  also  increases  in  richness  in  depth.  There 
are  exceptions ;  but  the  results  of  experiences,  cited  from  so  many  locali- 
ties, cannot  be  resisted.  In  a  majority  of  instances  noted  the  pay-chim- 
neys dip  north. 

5.  Parallel  veins  adjacent  to  rich  depositss  are  usually  comparatively 
barren,  even  if  uniting  into  the  same  vein  in  depth.  Instances  where 
veins  of  the  character  of  the  seam-diggings  unite  with  some  main  quartz- 
yein  adjacent  in  depth  are  not  infrequent  in  the  tabular  exhibit. 

The  importance  of  any  given  belt  as  an  ore-channel  in  depth  can  only 
be  inferred  from  these  concomitant  indications,  taken  along  with  the 
yield  of  the  seams.  Never  is  the  insignificant  quantity  of  quartz  in 
place  conclusive  as  against  the  existence  of  gold-deposits  belonging  to 
what  might  once  have  been  perhaps  a  well  defined  vein.  (See  various 
talcose  slate  and  seam-diggings  in  the  tabular  exhibit  and  under  Con- 
tents  of  vei7i8.) 

THE  COUNTEY-BOOK,  OB  MATEIX. 

Oeographical  outlines  and  relations  of  the  auriferous  slateformation  of 
the  western  slope  of  the  Sierra  Nevada. — I  have  now  pointed  out  the  posi- 
tion and  the  relations  of  all  the  notable  veins  and  seam-belts,  and  delin- 
ei^ted  the  character  of  the  deposits  developed  by  mining.  The  condi- 
tions under  which  the  miner  operates  in  seeking  gold  in  veins  would  be 
very  imperfectly  stated  without  some  account  of  the  country-rock,  in 
which  these  veins  are  distributed,  and  in  which  they  apparently  origin- 
ated. The  geography  and  relations  to  neighboring  formations  of  the 
world-tamed  auriferous  slates  of  the  Sierra  Nevada  should  have  been 
determined,  or  become  the  property  of  the  public,  in  outline  at  least, 
a  great  many  years  ago.* 

Historical  position  of  the  slates — three  ages. — ^While  the  slates  in  the 
longitudinally  central  or  vein-bearing  portions  of  the  Sierra  are  accom- 
panied by  Jurassic  fossils,  (as  in  Mariposa  County,)  the  siliceous  strata 
developed  near  the  summit  (as  at  Bedding  Soda  Springs)  have  an  evi- 
dent relationship  in  their  strike  to  the  older  triassic  and  permo  carbon- 
iferous rocks  found  fossiliferous  and  also  gold-bearing  in  Plumas  County. 

Other  fossils  of  the  period  next  preceding  the  Jurassic  have  been 
found,  in  the  form  of  impressions  on  the  surface  of  the  slates,  at  several 
localities  in  the  region  embraced  in  the  map  of  Georgetown  divide. 

I  refer  to  the  Triassic  fossils  found  at  Coloma,  on  Placerville  divide, 
and  contributed  by  John  Conness  to  Doctor  Trask,  (goniatites ;)  also 
fossils  found  at  a  point  two  miles  west  of  Spanish  Flat,  on  Georgetown 
divide,  by  Gorham  Blake,  (viz,  of  a  cephalopod  which  could  not  be  dis- 
tinguished from  belemnite  found  on  the  Mariposa  estate,  and  a  gonia- 

•  Published  Sources.— P.  T.  Tyson,  in  a  report  to  the  Secretary  of  War,  in  1849, 
described  the  principal  11  thological  characteristics  and  the  physical  relief  of  the  Sierra 
Nevada.  William  P.  Blake  and  others,  in  the  Pacific  Railroad  reports  dating  down  to 
1862,  and  the  members  of  the  geological  survey  of  California  since  1860,  besides  vari- 
ous travelers  and  contributors  to  the  Onited  States  records  of  mining  statistics,  and  to 
the  Joamals  of  the  day,  have  contributed  to  the  general  knowledge  on  the  subject. 
rhe  State  of  California  has  appropriated  over  $2oO,000  for  the  publication  of  such 
iDformation  lying  at  the  foundation  of  her  peculiar  industries.  After  twelve  years  of 
MitieDce  with  the  administration  of  this  work,  no  geological  map  nor  systematic  me- 
iioir  of  the  geology  of  any  portion  of  the  State  having  appeared  in  that  time,  the 
egialatore  of  187^74  discontinued  the  appropriation. 

H.  Ex.  177 ^29 
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tite,  foand  also  iu  the  Hamboldt  Mountains  of  I^ovada.)  WhitDey,  in 
volume  1,  Geology  of  California,  sets  this  formation  down  aA  conespond- 
ini?  to  the  Upi)er  Trias  beds  of  Hallstiidt  and  St  Gassian  in  the  Alps. 

Near  the  western  base  of  the  Sierra,  iu  Butte  County,  there  are  still 
older  rocks  than  the  Triassie.  I  refex  to  tliose  containing  the  Carbonif- 
erous fossils  found  at  Peuce^s  ranch,  near  the  foot  of  Table  Mountain. 
Not  far  from  the  summit  of  the  Sierra,  iu  Plumas  County,  there  are 
found  fossiliferous  rocks  of  the  same  remote  age. 

If  tlie  strike  of  the  slates,  then,  associated  with  localities  deflnitelj 
located  as  to  their  geological  position,  by  fossils,  may  be  taken  as  an 
index  of  the  age  of  the  rocks  at  the  base  and  summit  of  the  range,  re- 
spectively, on  Georgetown  divide,  it  would  appear  that  there  are  older 
rods  than  the  central  zone  of  gold-bearing  slates^  both  at  the  base  and  the 
summit — the  eastern  and  western  margins  of  the  ancient  basin  in  which 
were  formed  the  auriferous  slates  of  the  Sierra  Nevada. 

The  older  rocks  of  the  Redding  Soda  Springs,  at  the  head  of  Forest 
Hill  divide,  are  strikingl^^  different  in  appearance  from  the  slates  occopy- 
ing  the  greater  portion  of  the  slope  of  the  Sierra  westward  of  them. 
They  are  white,  highly  siliceous,  and  crystalline  in  their  character. 
These  characteristics  are  observable  in  a  less  marked  degree  on  Gecrge- 
town  divide,  where  thinly-bedded  series  of  the  same  character  of  rocks 
are  found  in  the  Tell's  Mountain  range,  interstratified  with  gneissoid 
rocks  and  mica  slates,  showing  a  close  relationship  in  their  litbological 
character  to  the  granites  themselves.  J.  E.  Clayton  confirms  me  in 
having  observed  a  similar  series  of  (probably  ancient)  crystalline  rocks, 
near  the  summit  of  the  Sierra,  on  it-s  western  slope;  and  he  further 
states  that  their  lithological  character  suggests  to  him  their  posdble 
identity  with  a  series  of  rocks  found  by  him  across  the  mountains,  on 
the  Nevada  side,  at  Silver  Peak,  containing  an  abundance  of  fossils  of 
Silurian  age. 

Pilot  Hill,  situated  near  the  edge  of  the  granites  to  the  west  of  the 
auriferous-slate  formation,  is  composed  of  a  peculiar  crystalline  rock, 
(lilTering  entirely  from  anything  found  anywhere  near  the  center  of  the 
geological  basin  of  slates. 

Concerning  the  geological  age  of  these  rocks  of  the  western  slope,  we 
have,  then,  two  points  established : 

1.  That  they  are  situated  in  a  granitic  basin,  the  rim  of  which,  on  the 
east  and  west  sides,  is  as  old  as  the  Carboniferous  period;  its  litholog- 
ical relations  to  the  Devonian  and  Silurian  rocks  of  Nevada  never  having 
been  followed  out.  The  rocks  at  both  the  western  and  eastern  rims  are 
crystalline,  and  different  in  character  from  those  in  the  center. 

2.  That  in  it  were  deposited  sediments  which  formed  slate  rocks  of 
the  three  grand  ancient  subdivision.'i  of  geology,  viz,  the  Carboniferous, 
the  Triassie,  and  the  Jurassic,  distributed  as  follows: 

(a)  Of  the  Carboniferous  period,  the  outcrops  of  which  have  been  iden- 
titied  both  near  the  eastern  and  western  rims  of  the  basin. 

{h)  Of  the  main  body  of  auriferous  slates,  composed  of  two  periods, 
viz,  the  Triassie  and  elurassic,  the  geographical  distribution  of  which, 
from  the  evidence  of  the  fossils  found,  is  mixed  ;  so  that  we  must  look 
for  the  present  to  lithology  as  our  only  guide  to  their  histori(3al  posi- 
tion. 

(c)  The  localities,  so  far  as  determined,  belonging  to  the  newest 
period,  (the  Jurassic,)  are  situated  principaily  near  the  center  of  the 
basin  ;  and  the  oldest  of  the  two  named  formations,  as  developed  by 
means  of  fossiliferous  evidence  found  on  Georgetown  divide  and  in 
Piumas  County,  at  points  well  toward  the  eastern  rim,  and  also  wcfi 
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>xi^rd  the  western  rim,  (at  Goloma,)  andcrlies  the  main  body  of  the 
arassic  slates. 

Under  Physical  geography^  in  the  report  on  Georgetown  divide,  I  have 
escribed  the  surface  nndulatious  that  are  everywhere  associated  with 
igber  or  lower  degrees  of  metainorphism ;  under  Stratigraphy  will  be 
mnd  the  key  to  the  foklings  of  the  slates  which  took  place  in  the  ceu- 
iT  and  throughout  the  whole  width  of  the  basin  here  referred  to ;  and 
nder  Lithology  will  be  found  facts  furnishing  our  only  remaining  clew, 
I  the  absence  of  thorough  paleontologiciil  research,  to  further  the  de- 
Ills  concerning  the  age  of  the  auriferous  rocks. 

Descriptions  of  the  fossils  referred  to  will  be  found  in  Paleontologifj 
olumes  1  and  2  of  the  Geological  Survey  of  California,  and  in  connection 
ith  Blake's  and  Newberry's  geological  reports  in  tfte  United  States 
'acific  Railroad  Explorations. 

Stratigraphy  of  the  Sierra, — That  the  slate-forming  muds  were  in  gen- 
ral  deposited  in  pretty  deep  water  throughout  a  long  period  of  time 
'e  have  good  reason  to  believe,  from  their  consistency  and  from  their 
robable  thickness.  No  careful  geological  measurement  of  the  thick- 
ess  in  feet  has  ever  been  attempted.  Yet  it  would  seem  that  in  the 
Etreme  simplicity  and  regularity  of  the  bedding  of  the  slates  as  indi- 
cted at  the  surface,  along  the  entire  western  slope  of  the  range,  we  should 
nd  it  not  difficult  to  hit.upon  an  explanation  of  the  precise  method  of 
ranitic  uplift  whereby  the  offshore  strata  of  mnd  became  shai)ed  into  a 
ome  of  such  unparalleled  sublimity  as  that  witnessed  in  a  profile  see- 
on  across  the  Sierra  Nevada.  This  dome  presents  to  our  view  an  un- 
roken  and  almost  perfect  arc,  over  a  base  of  seventy  miles,  having  an 
Ititude  at  the  head  of  Georgetown  divide  of  8,000  to  10,000  feet. 

A  stratigraphical  section  of  the  western  slope  of  the  Sierra,  as  laid 
own  in  profile,  shows  the  position  of  the  gold-bearing  slates  overlying 
le  "primitive"  or  Paleozoic  gneiss  and  crystalline  schists  of  the  sum- 
lit  belt  in  the  great  dome  of  the  Sierra  to  be  very  far  from  regular,  or 
>nformable  to  that  remarkable  vertical  dip  which  is  the  principal  scenic 
ad  mining  feature  of  the  slates,  especially  toward  the  foothills. 

Between  Tell's  Mountain  range  and  the  Vich-vein  region  of  the  mother 
tde  and  its  continuation  northward,  there  are,  on  Placervillo  divide, 
lany  square  miles — hundreds,  I  might  have  said — of  gneissoid  mica- 
was  slates,  lying  nearly  horizontal,  or  even  dipping  to  the  westward. 

This  is  a  noteworthy  exception  to  what  has  hitherto  been  regarded  as 
16  rule,  that  of  an  unvarying  easterly  dip  at  a  steep  angle. 

We  find,  then,  in  the  stratigraphy  of  the  auriferous  slates,  not  a  con- 
naous  vast  bedding  of  such  astounding  thickness  as  would  be  implied 
I  a  conformable  stratification  with  the  dip  from  base  to  summit,  but 
rery  evidence  of  folding,  like  that  which  took  place  in  the  Alieghanies, 
Dd  has  been  demonstrated  by  Bogers.  While  at  the  eastern  end,  the 
eological  base  of  the  series,  we  find  the  slates  very  plainly  and  very 
atnrally  superimposed  upon  siliceous  and  crystalline  schists,  the  gneiss- 
Id  strata  referred  to ;  and  these  in  turn  upon  the  foundation  rock  of 
kmtical  mineralogical  constitution,  the  granitic  core  of  the  Sierra 
ferada. 

Where  the  dip  of  the  slates  in  the  basin  is  steep,  the  angle  neverthe- 
tm  varies  greatly.  Sometimes  it  is  to  the  east,  and  one-quarter  of  a 
lile  off  it  is  to  the  west  again.  The  angle  of  easterly  dip  varies  from 
\y>  to  90O.  In  all  probability  longitudinal  zones,  of  low  angles  and 
igb  angles  of  dip,  might  be  traced  for  some  distance  in  the  line  of  the 
l;rike  of  the  slates. 

In  making  a  cross-section,  all  that  can  be  said  is  that  the  prevailiu^ 
ip  is  to  the  east,  which  is  equivalent  to  saying  tYiat  t\ift  oak&XASx^  ^\i^  ^^ 
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tho  slope  is  lifted,  and,  at  the  same  time,  the  apex  of  each  anticlinal  is 
shoved  away,  in  many  instances,  from  the  main  axis  of  the  Sierra. 

At  Greenwood  and  numerous  other  localities  occur  sandstones  and 
conglomerates,  in  various  stages  of  metamorphism,  dipping  conformably 
with  the  slates.  This  fact  shows  conclusively  that  the  lamination  of 
the  slate  is  actual  bedding,  and  not  to  be  ascribed  to  cleavage  from 
lateral  pressure. 

It  has  been  remarked  that  the  dip  at  the  bottom  of  El  Dorado  Gafion, 
on  Forest  Hill  divide,  1,200  feet  deep,  is  steeper  at  the  bottom  than 
at  the  top.  Gurve^  of  this  character  are  universal,  in  all  the  canons 
in  either  slope,  and  are  observable  in  cuts,  shafts,  and  ravines  in  the 
mlDing-region,  within  distances  apart  of  10  to  50  feet  vertical,  and  are 
quite  as  perceptible  as  in  the  caiions  1,000  feet  deep.  The  convexity  of 
the  curve  in  these  is  frequently  toward  the  west*,  however,  as  well  as 
toward  the  east,  as  at  the  Doncaster  mine.  Such  convexity  furnishes 
us  with  a  clew  for  the  study  of  stratigraphic  details,  inasmuch  as  the 
western  convexity  must  generally  belong  to  the  western  half  of  an  anti- 
clinal, and  the  eastern  convexity  must,  in  like  manner,  belong  to  the 
eastern  half  of  an  anticlinal. 

At  Gi*ass  Valley,  Nevada  Gounty,  Professor  Silliman  recognized  a 
synclinal  or  geological  valley,  in  the  dip  and  strike  of  the  veins  men- 
tioned, occurring  entirely  conformably  to  that  of  the  slates  in  general 
between  the  New  York  Hill  vein  and  the  Allison  Bauch  vein ;  and  a 
saddle  or  anticlinal  in  the  valley  between  the  veins  of  Oincinnati  Hill 
and  Massachusetts  Hill,  which  is  repeated  below  and  to  the  westward 
of  these  claims  by  the  elevation  of  the  syenitic  mass  in  which  the  No- 
rambagua  occurs — something  like  the  following,  in  a  section  east  and 
west: 

,o»»^*-       %%^  ^^''^^^., 


.\>«^ 


The  course  and  dip  of  the  Grass  Valley  veins,  he  further  says,  are 
conformable  with  the  rocks,  and  **  the  streams  have  in  general  exca- 
vated their  twenty  valleys  in  a  like  conformable  manner.'^ 

At  the  Princton  mine,  Mariposa  Gounty,  situated  in  the  center  of 
Bear  Valley,  Mariposa  Gounty — a  valley  trending  northwest  and  south- 
east, parallel  to  the  Sierra — Professor  Blake  also  observed  a  strati- 
graphic  section  of  the  auriferous  slates  at  right  angles  to  the  crest  of 
the  Sierra,  namely,  from  the  Bear  Greek  Mountains  on  the  west  to  the 
Mount  Bullion  range  on  the  east.  He  here  recognized  a  plication,  or 
folding,  in  the  form  of  a  simple  anticlinal.  At  the  vein,  which  is  con- 
formable in  strike  and  dip  to  the  slates,  the  latter  are  soft  and  finely 
laminated,  light-colored  or  drab  at  the  surface,  and  black  in  depth,  with 
numerous  intercalations  of  sandy  layers,  passing  into  coarse  grits,  sand- 
stones, or  conglomerates. 

In  both  of  the  bounding  ridges  there  are  only  heavy  metamorphic 
conglomerates.  Magnesian  rocks  accompany  the  vein  in  the  region  of 
the  soft  shales  in  the  valley. 

In  nearly  all  tho  high  ridges  on  Georgetown  divide,  enumerated  as 

trending  parallel  to  tho  Sierra,  there  is  observed  a  high  degree  of  sili- 

€eou4f  metamorphism,  accompanied  either  by  porphyritic  or  crystalline 

rocks;  while  the  intermedials  ^^tvfifta  coivalat  of  soft  light  or  dark  shales, 
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showing  zones  of  basic  metamorphisoiy  and  containing  hjdrous-magne- 
BiaD  minerals. 

Between  Pilot  Hill  and  the  Little  South  Fork  of  the  Middle  Fork 
there  are  no  outcrops  of  granite,  except  possibly  some  insiguificautly 
BDiall  ones.    East  of  that  point  all  is  granite;  slate  is  the  exception. 

The  American  River,  between  Gape  Horn  (above  Oolfax)  and  Folsom, 
rons  in  general  along  the  strike  of  the  slates.  It  follows  the  lino  of 
their  strike  for  a  mile  or  two,  and  then,  turning  abruptly,  crosses  the 
strike  at  right  angles,  or  in  the  direction  of  the  slope  of  the  Sierra,  for 
a  few  hundred  yards,  only  to  resume  afresh  its  former  course  in  the 
strike  of  slates  in  the  whole  of  the  next  long  reach  of  the  river.  This 
is  characteristic  of  that  portion  of  the  American  River  for  a  distance  of 
thirty-five  or  forty  miles  by  the  river.  At  Wild  Goose,  the  American 
follows  this  line  of  strike  near  the  junction  of  the  slates  with  the  gran- 
ite, aftbrding  excellent  opportunity  for  a  stratigraphic  section  at  the 
base  of  the  Sierra,  or  the  western  rim  of  our  auriferous  basin.  One 
mile  from  Auburn,  just  before  coming  to  Smith's  house,  on  the  Ameri- 
can River,  on  the  old  road  to  Coloma,  occurs  a  dike  of  fine-grained 
syenite.  Trappean  intrusions  join  the  granite  abruptly,  and  quartz  is 
abundant  in  this  region. 

For  a  similar  section  of  the  slates  near  the  eastern  rim  of  the  basin, 
TelPs  Mountain  range  offers  a  good  exposure.  Here  becomes  evident 
the  grand  fact  that  the  slates  near  the  summit  are  thinly  bedded,  and 
are  in  large  part  carried  away  by  denudation ;  for  we  can  see  to  what 
extent  denudation  has  left  the  granite  exposed.  The  dip  at  Tell's  Mount- 
ain is  at  a  very  low  angle  to  the  east. 

On  Placerville  divide  the  granite  of  the  summit  reaches  far  down  the 
slope,  and  the  South  Fork  of  the  American  appears  to  have  followed 
for  some  distance  near  the  northern  rim  of  a  promontory  of  this  rock. 
The  dip  of  the  slates  along  the  South  Fork  of  the  American,  adjacent 
to  the  granite  outcrop,  is,  accordingly,  changed  to  all  angles,  and  nearly 
all  points  of  the  compass,  from  west  to  south  and  east.  In  the  Slate 
Mountain  range,  just  across  the  river  on  Georgetown  divide,  the  dip. is 
southerly  and  westerly.  For  ten  miles  on  the  Placerville  road,  above 
Brockliss's  Bridge,  the  dip  is  at  a  low  angle  to  the  west. 

Where  the  slates  are  not  associated  with  granitic  outcrops  there  is  a 
remarkable  i-egularity  in  their  strilte.  Over  a  section  nearly  fifty  miles 
east  and  west  in  a  straight  line,  there  occurs  no  other  geological  feat- 
ore  so  prominently  to  the  observer.  The  direction,  of  course,  varies  in 
places,  but  only  slightly.  I  have  found  nothing  anywhere  near  the  cen- 
tral or  western  i)ortious  of  the  slate-basin  indicative  of  any  cataclysm 
sach  as  the  ^Mmmeuse  edgewise  longitudinal  thrust"  which  the  mass  of 
the  Sierra  "  must  have  undergone,"  by  which  "  vast  bodies  of  strata, 
once  continuous  for  hundreds  of  miles,  have  been  torn  asunder,  portions 
engolfed,  and  the  remainder  twisted  so  as  to  lie  at  all  angles  with  regard 
to  the  original  direction  of  the  mass,"  but  "  not  so  far  removed  as  to 
leave  any  doubts  of  their  having  once  been  parts  of  the  same  continuous 
formation,"  pictured  by  Professor  Whitney,  in  volume  1,  Oeology  of 
California.    (See  remarks  on  limestone,  below  ) 

The  most  prominent  scenic  features  of  the  foot-hill  region  are  the  long 
lines  of  slates,*  standing  on  end  like  gravestones,  continuously  in  the 
same  general  line  of  strike  from  Calaveras  to  Butte  County.  The  gen- 
eral parallelism  and  perfect  regularity  of  strike  is,  as  remarked,  the 
grand  feature  of  the  auriferous-slate  formation,  over  the  entire  western 
slope.  The  local  variation  of  strike  in  the  Slate  Mountain  range,  (ac- 
eoanted  for,)  is  the  only  exception  I  have  seen  in  about  ten  thousand 
Bqnare  miles  of  the  formation. 
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William  P.  Blake,  Id  bis  visit  to  the  miuing-regioo,  in  1864,  reoogniei 
aTiotber  of  the  characteristic  physical  features  of  the  western  slope  of  tl 
Sierra.  He  correctly  described  the  enonnous  erosions  in  the  anriferoi 
slates  as  having  taken  place  in  '^  one  unbroken  plateau  or  slope."  Wfaa 
ever  may  have  been  the  method  of  tilting  the  slates  underirent,  the: 
plateau-slope  character,  as  shown  in  one  grandly  regular,  easy  lioe  ( 
profile  from  base  to  summit,  on  which  the  undulations  described  ande 
Physical  geology  are  insignificant,  is  a  feature  everywhere  notioeftbl 
to  the  geological  observer.  But  it  is  nowhere  else  so  unmistakably  recog 
nized,  and  so  striking  to  the  eye,  as  from  the  dome  of  the  State  capitol 
at  Sacramento.  The  parallel  lines  of  this  slope  are,  from  that  point,  seei 
to  lie  level  behind  one  another,  like  the  lines  of  a  level  plain. 

Professor  Blake  clearly  testifies,  further,  that  the  anriferons  slate 
trend  in  a  northwesterly  course  "  with  great  regularity,  and  without  an^ 
abrupt  local  plic;\tions  or  disturbances  of  the  beds."  ^^The  plicatioofei 
where  they  exist,  are  upon  a  magnificent  scale,  and  very  regular.''- 
{Geological  Reconnaissance  of  California.) 

The  same  idea  of  plateau  character  connected  with  the  slate  formatio 
has  frequently  suggested  itself  to  me  from  local  observation  of  the  bee 
rock  flats  associated  with  the  gravel  courses  of  ancient  rivers. 

I  need  not  enter  here  into  any  particulars  concerning  the  forces  whic 
caused  the  original  foldings  of  the  slates,  the  formation  of  this  platea 
or  gradual  slope,  nor  the  character  of  the  sediments  which  made  foldin 
and  plateau  formation  possible  and  unavoidable.  For  the  operation  c 
the  same,  ever-enduring,  simple  physical  forces,  see  Dana's  Oeology. 

The  occasional  -parallel  granite  belts  or  dikes,  intermediate  betwee 
the  summit  and  base  of  the  Sierra  on  other  divides,  and  on  thisont 
especially  near  the  eastern  and  western  rims,  show  that  whatever  ma 
have  been  the  origin  of  the  granite,  (whether  it  was  Plutonic  metamo; 
phism  or  eruptive  ejection,)  the  slates  ».t  mid-slope  must  have  been  e: 
tensively  folded  by  the  operation  of  the  same  agencies  which  enable 
the  granites  to  protrude. 

If  it  was  eruptive  ejection,  then  the  slates  were  folded  and  lifted  alon 
with  them.  If  it  was  Plutonic  metamorphism  of  deeper-seated  strat 
the  strata  were  conugated,  and  the  lower  metamorphosed  ones  bei 
upward,  and  afterward  denuded  off  at  the  surface,  and  so  exposed. 

In  neither  case  is  the  rationale  of  the  slates  at  mid-slope  altered.  Tl 
thickness  of  the  slates,  however,  might  be  diflerently  concluded  uim) 
On  the  latter  hypothesis,  the  frequent  exposure  of  granites  in  i)arall 
belts  conformable  to  the  slate,  as  on  the  Grass  Valley  divide,  woul 
imply  thin  bedding.  In  the  tabular  exhibit  of  mines,  the  probiib 
limits  of  thickness  are  referred  to  as  from  one  and  a  half  to  three  mile 
vertical.  That  it  could  have  been  more  is  not  impossible;  though  tl 
probabilities  would  be  against  that  supposition  until  the  fact  could  I 
demonstrated  by  stratigrapliical  evidence.  In  ])rosecutiug  this  inquir 
it  should  not  be  forgotten  that  the  midslope  region  was  in  the  Triass 
and  Jurassic  periods,  probably  in  the  center  of  a  valley,  and  the  pos 
tion  of  an  axis  of  dei)ression  like  that  of  Sacramento  Valley,  havir 
ohler  rocks,  as  elsewhere  demonstrated,  on  the  east  and  west. 

The  tolding  and  general  stratigraphic  character  of  the  slates  of  tl 
region,  according  to  these  facts,  is  represented  by  the  foregoing  sectit 
across  the  Sierra  Nevada. 

The  granites  of  the  summit  and  of  Folsom  were  the  abutments  of  tl 
arch  ;  and  the  sediments  of  the  region,  which  w-ero  originally  sinking 
mid-slope,  forming  a  geological  valley,  must  have  begun  to  Jirch  upai 
fold  the  moment  the  abutments  began  to  be  brought  nearer  together. 
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Tlie  qaestion  arises,  Where  are  sitaated  the  oldeat  rocks  of  the  min- 
Dg  regioD  f  Are  the  veius,  which  moat  concera  as,  in  the  older  or 
lewer  rocks — at  the  top  or  bottom  of  the  Juiasaic  series  t 
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A.  Tell'B  Uoniitam ;  oenrly  horizontal  ulatoa  of  Tell'a  Moaatain  and  Mount  Dana ; 
•robabl.y  as  o\d  as  tbo  CiirlioiiirerouB, 
B  B.  Rolib'H  HouDtain ;  Triossic  of  Colfax  and  of  JUnmas  County, 
k  Sand  Mountaiu. 

C.  Pilot  Hill;  Triaaaicof  Coloma;  copper-voins. 

DD.  CarboDifuraua ;  UmeaUmoa  of  Plumaa  County  and  Pilot  Hill;  limestonea  of 
Bntte  Coiiuty. 
£.  Cretaceuus,  marine;  Folsom. 

F.  TerCiaiy,  accompoitiBd  by  coal-depotits ;  partially  marioe ;  partially  lik«  H. 
0.  Pciat-TtMtiitry  clays,  adobes,  loams,  and  gravel. 

H.  Fuat  of  tba  Tulu  forniaUoii,  iiercolatiul  by  fre^h  or  brackiah  water;  lacnstrine 
toosits,  like  G,  forhiiriR  tho  biuiu  of  Sacramento  Kiver. 
J.  Oraiitte,  nnderlyinj;  all. 

IK.  Volcaaio  cratura  and  overflawB  at  the  Bnmmit,  damming  the  oorlliem  end  of 
Lake  Taliuu,  auil  fil)iii)r  np  or  cappluK  oil  tbe  gravel-til  led  cafions  of  the  Tertiary 
period  ;  being  of  tlio  Katun  age  aa  (liu  liuii  of  tlemarkation,  F  6. 

L.  Jurassic  of  Spanisb  Flat,  Keluey,  and  Spauiab  Dry  Diggings  range ;  position  of 
tt»  Georgetown  iienm-bcltB.   . 

U.  QneisH  of  Toll's  Mountain  and  Drockliss's  Bridge;  probably  older  than  tbo  Carbon- 
ifawns  roclia. 

K.  Grey  Eagle  Hill ;  horizontal  elates  Qankins  the  granite  and  gueiaa  oonntiy  on 
nieetrille  divide,  adjricent  to  GuorguCown  divide. 
P-  Goat  Monntikin  and  Greenwood  tmnd. 

L  Hunnt  Pluto  ;  volcanic  peak  at  tbe  Nortb  end  »f  Lake  Tahoe. 
K.  Twill  Peaks,  head  of  Blaekwood  Valley,  Lake  Tahoe. 

From  the  nbove  section  and  from  tite  remarks  made  under  Historical 
fMh^jr,  it  will  appear  tliat  their  position  is  most  probablj  in  tlie  newer 
Neks,  or  at  the  top  of  the  series.  The  otdest  rocks  lie  near  the  hose, 
Hd  near  the  summit  of  the  Sierra ;  those  inclosing  the  jirincipal  gold- 
n*ii8  are  near  mid-slope. 

Keitber  on  the  Ynbii  uor  in  the  basin  of  the  American  ja  there  foand 
nytbiug  like  acontinnons  limestone  formation.  Limestone  ocunrs  in 
■all  lenticular  masses  of  white  and  crystalline  rock,  conformably  to 
feilip  and  strike  of  the  elates.  A  large  cave  exists  in  a  body  of  this 
dttracter  at  Alabaster  Gave,  near  Pilot  Hill.  On  the  rond  from  An- 
ton  to  Georgetown,  limestone  has  been  quarried  and  manufactured 
iito  lime  extensively  for  many  years.  Dolomite  also  occnnj  in  Amador 
Ooonty,  in  narrow,  snow-white  veins,  traversing  talcose  and  chloritic 

rocks,  and  bearing  coarse,  free  gold. 
A  sone  of  limestone-country,  several  miles  wide  and  many  miles  in 

Jeogtb,  occurs  further  sonth,  in  Tuolnmne  and  Stanislaus  River  Basins ; 

Hd  bedded  limestoneisngainfoundin  Bntte  and  Shasta  Counties,  wheru 

Hia  foasiliferons  and  of  Oarhwiil'erons  age. 
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In  tbe  limestone-region  of  Tuolumne  and  Oalaveras  Counties  this 
rock  is  conformable  to  and  parallel  with  the  slates.  Like  tbe  slates,  it 
is  generally  vertical  in  its  planes  of  structure.  These  are  planes  of 
bedding.  At  Abbey's  Ferry,  limestone  is  found  in  connection  with 
mica  slate  and  granite.  Though  to  some  extent  metamorphici  it  is  more 
regularly  stratified  than  the  limestones  of  the  Tejon,  where  the  meta- 
morphic  action  was  more  intense.  That  of  Tuolumne  has  manybloe 
layers  and  veins,  all  trending  with  the  strike  of  the  slates. — (Blake's 
Beconfiaissance.) 

The  limestone-outcrops  near  the  Coloma  and  Auburn  lime-kilns  on 
Georgetown  road,  at  Yankee  Jim's,  Colfax,  and  on  Wolf  Creek  below 
Grass  Valley';  also  near  Black's  Bridge,  six  or  seven  miles  above  Ne- 
vada City,  and  at  Emory's  Crossing,  on  the  Middle  Yuba,  continuing 
thence  northward  in  spots  for  thirty  miles,  and  crossing  Feather  River 
below  Strawberry  Valley  on  the  Marysville  and  La  Porte  road,  (being 
claimed  as  a  quarry  by  Butts  and  Diamond,  near  Camptonville,  &c.,) 
are  examples  of  geographical  distribution. 

These  deposits  are  obviously  not  all  of  one  continuous  formation,  nor 
the  result  of  any  reasonably  imaginable  dislocation.  The  most  that  can 
be  said  of  them  is  that  there  is  a  zone  of  interrupted  or  insular  lime- 
stone intercalations  continuing  toward  the  north,  in  a  line  of  island  reefs 
parallel  to  the  northerly  trend  of  the  course  of  the  Sierra  near  the  head 
of  the  American  and  Yuba  Basins.  There  is  no  reason,  indeed,  why 
local  masses  of  limestone  should  not  have  been  forming  throughout  aU 
of  the  three  periods  represented  by  the  auriferous  slates. 

There  is  near  Ringgold  a  disconnected  mass  of  limestone  about  one 
mile  square,  the  beds  striking  east  of  north  and  dipping  east  50^,  which 
is  considered  by  Whitney  to  be  in  the  same  strike  of  the  slates  as  that 
at  Indian  Diggings,  eigliteeu  miles  southeast  of  Ringgold,  at  Cave 
Valley,  at  the  limekilns  on  Wolf  Creek,  Nevada  County,  and  that  of 
the  lime^^itones  of  Pence's  ranch,  Butte  County,  having  accordingly 
"  the  position  that  one  connected  group  should  hold."  But  there  is  no 
such  connected  group  that  can  be  reconciled  in  position  with  the  strike 
of  the  slates,  so  remarkable  in  its  regularity.  Another  belt,  running 
nearly  parallel  to  the  last  named,  '*  situated  about  ten  miles  farther 
west,*'  crosses  the  South  Fork  of  the  American  at  Salmon  Falls, 
connecting  with  a  similar  deposit  at  Clarksville,  eight  miles  southeast 
of  Folsom.  Unfortunately  none  of  these  intermediate  belts  stratigraph- 
ieally  connect  the  southern  limestone-region  of  Tuolumne  with  the  Car- 
boniferous limestones  of  the  north. 

Tlie  granite-belt  of  the  foothills  lies  west  of  Auburn  and  west  of 
Coloma,  extending  to  the  edge  of  the  valley  as  far  as  any  rock  is  vis- 
ible. 

This  belt  is,  geologically,  the  most  important  erupted  axis  of  the 
entire  region.  As  remarked,  it  is  the  first  rock  met  with  on  leaving  the 
plains.  It  continues  north,  as  represented  in  the  general  vein-map, 
iu  the  strike  of  the  slates,  west  of  the  Grass  Valley  series.* 

At  Logtown,  seven  miles  southwest  of  Placerville,  several  gold-bearing 
veins  occur  in  granite.  Four  of  these,  the  Empire,  Pocahontas,  Excel- 
sior, and  EI  Dorado,  strike  northwest  and  southeast,  parallel  with  the 
mother  lode  series. 

Grizzly  Flat,  sixteen  miles  east-southeast  from  Placerville,  has  veins 
also  in  granite,  containing  sulphureta  of  lead  and  zhic. 

The  strike  of  thQ  slates  at  Placerville  is  north  21owest;  elsewhere 
from  north  20o  to  north  3(P  west.  At  Sarahsville,  on  Forest  Hill 
divide,  the  strike  is  north  5o  to  10^  west. 

*"  CoinpaTe  with  nortli  and  uoTX\i\Ne&\>  «k3.cft,m  \.\i^  d\«L^tam  on  a  previous  po«'p. 
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The  strike  of  the  slates  further  north  than  Georgetown,  as  at  Grass 
Valley,  becomes  more  nearly  north  and  soutb. 

Idthology  and  distribution  of  rocks  in  detail. — I  collected  for  notice 
under  this  bead  about  five  bandred  specimens  of  rock  and  vein-material. 

The  former  are  important,  as  showing  the  details  of  a  geological 
section  across  the  entire  width  of  the  anriferoas  slates  of  the  Sierra 
Nevada.  They  are  all  located  by  approximate  measurements  connected 
with  fixed  points  npon  the  Georgetown  map. 

The  latter  represent,  beside  the  vein-material,  the  peculiarities  of  the 
eooDtiy-rock  in  which  different  mines,  at  nearly  all  points  on  the  divide, 
are  situated.  They  consist  of  ores,  minerals,  gangnes,  and  adjacent 
coantry-rock  associated  with  veins  and  seams,  accompanying  the  sec- 
tions and  descriptions  of  mines.* 

With  the  exception  of  the  underlying  granites  and  the  occasionally 
overlying  erupted  trachytes,  all  the  rocks  on  the  divide  fall  under  the 
heads  of  fragmentary  and  metamorphic. 

Clay  slates,  talcose  slates,  and  sometimes  mica  slates,  alternate  in 
bands,  running  with  the  general  strike  of  the  slates. 

There  is  a  low  degree  of  metamorphism  near  the  center  of  the  slope. 
The  slates  are  generally  light-colored,  and  thinly  laminated.  For  many 
miles,  where  the  color  is  light,  the  slates  have  apparently  changed  but 
very  little  from  the  original  sediment.  Except  in  the  matter  of  consoli- 
dation, the  same  holds  true  over  half  the  country. 

The  more  highly  metamorphosed  portions  are  adjacent  to  the  vein  or 
seam  systems,  or  to  ridges  of  greenstone.  The  hitter  is  itself  meta- 
morphic,* and  sometimes  crystallized  out  into  definite  diorite ;  sometimes 
cryptocrystalline,  as  aphanite. 

These  ^'dikes''  arc  considered  by  many  geologists  and  others  as  in- 
trusive, consequently  as  belonging  to  a  later  period  of  eruption  through 
flssares.  I  have  not  hesitat^  in  expressing  my  opinion  that  they  are 
metamorphic,  as  I  have  seen  repeated  evidences  of  their  being  formed 
in  much  the  same  manner,  and  by  the  same  causes,  as  the  veins  them- 
selves, and  the  gouge  associated  with  the  veins.  Tbe  traps  and  diorites 
are  found  in  a  thousand  places  in  all  stages  of  transition,  from  indis- 
putable slate  to  indisputable  trap  or  diorite  which  cannot  be  distin- 
li^ished  lithologically  from  the  ^^ massive"  or '^ eruptive"  rock.  The 
specimens  I  have  collected  will  themselves  testify  to  this  facti 

The  ^^ dikes"  occur  in  parallel  lenses  from  6  to  10  and  20  feet  wide. 
They  are  repeated  irregularly,  sometimes  every  few  hundred  yards; 
generally  associated  with  ridges. 

Both  the  slates  and  greenstones  are  traversed  by  quartz-veins  which 
are  full  of  crystallized  iron  pyrites,  associated  with  gold.  In  some  met- 
amorphic zones  the  country  rock  changes  into  serpentine,  or  serpen tinoid 
rock,  or  into  '^  soapstone,"  a  rock  of  soapy  feel,  more  or  less  approach- 
ingthe  mineral  steatite. 

The  slates  of  certain  zones,  especially  where  there  is  a  basic  meta- 
morphism, decompose  very  easily  at  the  surface,  to  a  depth  of  20  and 
even  150  feet,  so  that  they  can  be  readily  excavated  with  a  pick,  or  with 
the  hydraulic  pipe. 

The  character  of  the  slates  is  in  all  the  gradations  from  roofing-slate 
to  sandstone  and  conglomerate.  The  latter  is  sometimes  so  highly  met- 
amorphosed as  to  be  barely  recognizable  with  certainty.  Masses  of 
sandstone  occur  in  various  stages  of  metamorphism,  patches  retaining 
almost  entirely  their  original  condiUou. 

*  They  have  been  donated  to  tbe  State  by  direction  of  tbe  president  of  tbe  Cali- 
fornia Water  Company,  and  are  on  exhibition  in  tbe  mining  and  geological  collection 
oonnected  with  tbe  State  library  at  Sacramento. 
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On  Irish  Greek  the  slates  are  like  roofing-slate.  At  Kelsey's  aud  at 
Georgetowu  they  are  more  taleose  and  inagnesian.  Generally  aronud 
GeorgetoAvn  they  are  very  slightly  metamorphosed,  and  either  light;- 
colored  or  black  aud  compact.  West  of  Greenwood  and  east  of  Forney's 
there  is  a  great  deal  of  mettimorphism.  At  Sarahsville,  on  Forest  Hill 
divide,  the  slates  arc  light-colored  aud  t^lcose.  In  the  neighborhood  of 
Auburn  and  northward,  there  are  hard  clay  slates. 

Several  of  the  most  noteworthy  localities  of  metamorpbism  into  ser- 
pentine are  at  Bald  Hill,  on  Georgetown  divide,  and  Brimstone  PfauDS, 
on  the  road  from  Sarahsvillo  (ota  Forest  Hill  divide)  to  Independence. 
This  serpentine  ^^  forms  the  largest  mass  of  the  kind  in  the  State,"  being 
lithologically,  according  to  Professor  Blake,  identical  with  that  foaiid 
at  Fort  Point,  San  Francisco. 

JVlasses  of  seri)entine  also  occur  in  the  midst  of  other  metamorpbic 
rocks  near  the  junction  of  the  slates  with  the  granite,  north  of  Aolmni, 
and  associated  with  the  seam-diggings  at  numei-ous  points  on  the  divide 

The  granite  of  the  foot-hill  belt  between  Auburn  aud  SacrameDtois 
itself  traversed  by  feldspathic  or  granitic  veins.  It  weathers  in  larget 
round  blocks,  looking  like  great  bowlders  scattered  over  the  surfaoe. 

On  Placerville  divide  the  granite  sets  in  opposite  Coloma,  cutting 
off  there,  as  well  as  on  Georgetown  divide,  the  basin  of  the  slates  from 
the  valley. 

Toward  the  eastward  the  granite  again  sets  in  between  Sportsman's 
Hall  and  Brockliss's  Bridge,  on  Placerville  divide,  and  on  the  east 
slope  of  Mount  Kobb  on  Georgetown  divide. 

In  the  basin  of  the  Bubicon,  at  the  head  of  Georgetown  divide,  the 
granite  is  remarkable,  on  account  of  showing  immense  cleavage-lines 
which  have  been  cut  into  by  streams,  and  followed  for  a  short  (Ustance 
only  before  leaving  them  again  to  seek  their  nearest  course  by  gravitation 
to  the  river.  In  overlooking  this  country  from  a  high  mountain,  it  is 
almost  impossible  to  recognize,  or  with  the  eye  to  follow,  the  course 
of  the  streams  in  the  valleys  and  mountainsides,  owing  to  the  abun- 
dant repetition  of  partially-eroded  cleavage-courses  like  little  Yosemite 
Valleys. 

MINEKAL  CONTENTS  OF  VfilNS. 

First  jn'hwiples  concerning  ore-channels. — When  the  truth  first  dawned 
upon  the  placer  miner  that  there  were  ancient  rivers  in  the  hills  richer 
than  those  of  *'  '40,"  he  was  not  slow  to  discover  or  take  advantage  of  the 
first  priiicii>les  of  hy<lraulic  mining.  There  was  surely  a  channel;  tbat 
channel  had  a  definite  (though  winding)  course;  it  had  a  deep  gutter; 
and  it  had  a  rim,  or  rim-rock,  on  either  side. 

The  mail  who  now  expects  to  pursue  i)rofitably  the  business  of  hy- 
draulic mining,  without  regarding  these  lirst  principles,  would  be  deemed 
a  straiii,^e  i>henomen()n  if  lie  did  not  sooner  or  later  outlive  his  luck. 

We  have  found  in  these  slates  gre^at  gold-deposits  such  as  the  world 
never  knew  before  California  "  came  out."  We  have  ibrmed  an  idea  of 
the  outlines,  the  changes,  and  of  the  position  (in  time)  of  this  forma- 
tion which  has  yielded  the  world  $1,000,000,000  in  twenty-three  j-ears; 
and  we  have  discovered  that  the  source  of  all  the  gold  is  m  certain  sub- 
terranean oreckannels  as  well  defined  in  many  respects  as  are  those  of 
the  ancient  rivers. 

It  may  api)ear  some  day,  when  we  know  a  little  more  about  it,  that 
the  man  who  would  expect  to  pursue  profitably  the  business  of  vein- 
mining,  without  regarding  or  understanding  the  nature  of  these  chan- 
nels, should  also  sooner  or  later  expect  to  outlive  his  luck. 
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Dtsiribution  of  gold. — Of  the  fifty  or  sixty  elementary  substances  to 
which  chemistry  reduces  matter,  we  find  gold  to  be  oue  of  the  heaviest, 
scarcest,  and  most  independent  of  alliance  or  tendency  to  mineral  inter- 
marriage. Yet,  like  silver,  the  next  following  as  a  precious  metal — and 
as  truly  as  iron,  clay,  and  quartz — ^it  is  universally  distributed  in  the 
material  of  the  earth's  crust. 

Silver  is  found  in  solution  in  common  sea-water,  the  world's  envelope. 
Gold,  though  scarcer,  we  now  begin  to  realize  is  found  in  all  countries. 
It  has,  furthermore,  been  found  crystallized  in  veins  or  precipitations 
belonging  to  all  geological  ages,  including  even  the  Post-Tertiary,  in 
California. 

It  could  not  be  otherwise,  for  gold  and  silver  are  both  soluble,  along 
with  quartz,  in  the  natural  waters  of  the  earth.  They  are  extracted 
from  their  ores  in  California  and  Nevada  largely  *Mn  the  wet  way." 

In  the  following  tables  are  presented,  as  far  as  known,  the  instrumen- 
talities that  undoubtedly  effect  the  transformation  of  gold,  i&c,  uuder- 
groaud,  from  a  solid  to  a  fluid  state,  and  vice  versa,  being  a  list  of  the 
reagents  producing  the  solution  and  precipitation  of  gold,  iron,  and 
quartz  in  nature.* 

Haw  goldf  iron,  and  silica  are  made  soluble  and  dissolved  in  water, 
[Words  in  romaQ  refer  to  laboratory  processes ;  those  In  italic  to  processes  occurring  in  natare.] 


Beagents  wliicb,  coming  in  contact,  produce  chemical  action. 

Beanlt  as  flaids,  or  in  solution. 

As  solids. 

• 

Solvent 

as— 

1.  Izon.  metallic 

SulDhiirlo  acid  and  water 

Sulphate  of  iron. 
Do. 

&  Iran,  oxide 

Satne.  from,  deeotHpotition  ofpyriUs 

ACxtline,  earbotuUe,  and  txUphate  toaUrt* 
Water 

X  Iran. salohiiret .., 

Do. 

A  Inn,  wlphite 

Da 

1.  Gold,  metallic 

Nitrobydrocbloiic  acid  (evolving  chlor- 
ine) with  water. 

Cblorino  gas,  (from  salt  and  snlphnrio 
acid.) 

In  nature,  tame,  anting  from  the  cUeom- 
votition  <^pjfritet  and  the  ntfver-want- 
%ng  ehlorute  qf  todium. 

Sulphate  or  evlphide  </  iron,  in  tome 
wiyA 

PertuMuUe  of  iron  t 

Chloride  (sosqui)  of  gold. 
Chloride  (terchloride)  of  gold. 
Do. 

•  G«id.metallio 

Gold,  metallic 

X  Gcld.metanie 

Disulnhnrct    or    sesanisnlDha- 

4»  flold,  metalUo 

rt't  (0  suT rendering  sulphur  to 
iron  on  depositing. 
Do. 

&  Sold,  chloride,  (sosqni) . . 
1.  Bttioii 

Water 

Chloride,  (seaqui.) 
Alkaline  (or  basic)  waters. 

Alkaline  (or  batie)  toatert 

*  Steny  Hunt 

f  Hypothrsis  of  John  Arthur  Phillips. 

t  Similar  idea  to  that  of  Phillips,  definitely  confirmed  by  laboratory  process  of  Wun. 


*  See  my  Beport  rendered  in  1870|  Chapter  LXI,  p.  4i>0,  fruni  which  I  quote  the  fol- 
lowing: 

^^ofenor  Biscfaoff,  the  eminent  chemist  and  goolo^st,  has  fonnd  that  sulphide  of 
is  alightly  soluble  in  pure  water.  It  is  now  also  known  that  chloride  of  gold  will 
jamt  in  very  dilute  solutions  with  protosalts  of  iron,  provided  there  are  present  an 
•Dnllne  carbonate  and  a  large  excess  of  carbonic  acid.  If  the  sulphide  of  gold  is  re- 
Mind  in  solotion,  it  is  only  necessary  to  charge  the  solution  with  an  excess  of  sul- 
Mnvtod  hydrogen.  In  the  same  connection  should  be  mentioned  the  discovery, 
noM  m  different  quarter,  that  metallic  gold  is  soluble  in  solutions  of  the  persalts  of 


la  tbe  same  connection  I  cited  the  paper  read  in  1868  by  Mr.  Cosmo  Newberry  before 
Boyai  Society  of  Victoria  (Australia)  on  the  formation  of  gold  nuggets  in  the  au- 
iMMUUB  drifts,  and  remarked : 

"11m  argnmonta  and  facts  contained  in  that  paper  strongly  support  the  theory  of 
ttsBowth  of  nugget«,  and  furnish  a  simple  analogy  in  the  precipitation  of  metallic 
gpitftom  solution  by  the  reducing  action  of  organic  matter,  in  the  presence  of  a 
fgjggl^ggg^  •  •  *  To  some  such  process  of  solution  and  deposition  we  may  ascribe 
ttftytCMiioe  of  gold  in  rocks  and  veins;  its  alteration  and  reduction  to  metallic  form 
(*  fits  gold  0  in  the  upper  or  exposed  parts  of  such  rocks  or  veins ;  and,  finally,  the 
otlll  greater  parity  and  size  of  its  particles,  so  frequently  noticed  in  placers.'' — R^^  «^^ 
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Haw  goldf  troii,  and  HUca  are  precipiUUed  when  fAey  have  been  iNittbel 

[Words  in  roman  refer  to  laboratory  procenes;  tboee  in  italic  toprboeaaeaooeiuTing  in  utm] 


Tho  roagents  vhicli,  coming  in  contact,  prodooo  chemical 

action. 

Beralt 

Aa  flnida,  (in  solntion.) 

Precipitant 

Asadida. 

1.  Iron,tulphaU,in%Bater.. 
Q.  Iron,  mh)kaU  and  «itf- 

cafe  toCutiont. 
1 .  Gold,  chloride^  (seaqni) . . 

3.  QiM,  chloride,  lterehl»- 

Organ^  matter* 

Pyritet. 

Orgemic  mof  tor  *        x  ^  ^ . 

Ankydrout  oxide  of  iron.; 

IfetoWe^oM. 

UetaJOib  gold,a  (tecft  or  brMmpowder.Mv 

the  cMoriiutHon  proeese. 
Dieulphuret  qf  goUL;  a  Noeft  powder. 
Seeqmmdpkurticifgold;  ad«rtirMnif8» 

A  UaekmdoeraUtd  ehUnide  {t),^AiAid^ 
heatea  evoteea  fumee  of  hydrcnltkaie 
Midy  leaving  Wketaltie  goUL 

Same. 

Proto-eaJti  (salphntes)  i^firon^ 

and  heat 
Stdohate  of  iron 

ride^ 

3.  OoUL,  Mcride,  (jm^im)  . . 

4.  Same 

nydroevlphurie  aeid^  teUh  heat. 
Hvdroewphuric  aeid^  vnthout 

heat 
Same  ......................... 

5.  Samt 

6.  Satm 

Hydronalphate  of  ammonia. . . 
Protochlorido  of  tin 

7.  8<ime 

"Purple  powdm-  of  Cassias."  (oddeO 
Brown  etUphuret  of  goid^  AuS, 

8.  Same  {terddoride)  b&U' 

Sulvhvd/ic  acid 

ing  hot 
9.  Samf,  cold  and  dUtUe  . . 

Same 

BUbdtpereui^^r^AuS^ 
Hetallio. 

10.  DiHalphide    (?)    asaooi- 
at od  with  sulphate  of 
iron.t 
1.  Silic:i,diHso1yed  in  alka- 
line or  basic  waters. 

Orgnnic  matter* 

Acid  waters  carrying  sul- 
phates of  iron,  &c. 

Silica. 

• 

*  Storry  Hant 

t  Hypothesis  of  John  Arthur  Phillips. 

X  As  at  Steamboat  Springs,  according  to  J.  A.  Phfflipa. 

Processes  of  chemical  concentration. — Going  back  to  the  dark  agesrf 
geologj',  aud  remembering  tbe  high  specific  gravities  and  first  afBoitie* 
of  tbese  metals,  we  must  first  conceive  all  tbe  gold  tbere  was  within 
some  vertical  miles  of  tbe  surface  as  pretty  evenly  disseminated  througb 
tbe  semi  molten  azoic  mud. 

Along  witb  tbe  fluvial  replacements  of  material  attending  the  ever- 
lasting rising  and  sinking  of  lands,  cbemical  affinity  or  solntion  bas 
kept  tbis  gold  and  silver  nio\ing  ever  sincje,  wberever  water  moves, 
l>recisely  like  all  tbe  rest  of  tbe  fifty  or  sixty  elements  of  matter,  and  con- 
forming faitbfuUy  now  and  forever  to  tbe  laws  of  pbysics  and  chem- 
istry that  govern  all  matter. 

Tliis  is  a  resume  of  the  best  judgment  on  tbe  subject  of  noted  mining 
geologists  in  this  and  older  mining  countries,  where  the  geology  of  sil- 
ver and  gold  bas  been  studied  for  hundreds  of  years. 

Prof.  Sterry  Iluut,  of  Montreal,  bas  published  an  outline  of  the  pro- 
cesses by  which  the  siliceous,  calcareous,  and  argillaceous  rocks,  that 
form  so  largo  a  part  of  the  earth's  crust,  may  have  been  generated  from 
a  primitive  fused  mass,  and  thcrowitb  bas  indicated  tbe  origin  of  the 
salts  of  the  oceau.    The  first  precipitates#from  the  ocean  would,  accord- 
ing to  Hunt,  have  contained  most  of  the  metals.    In  tbe  subsequent  re- 
soluti(m  and  deposition  of  tbese  precipitates  is  to  be  found  an  explana- 
tion of  tbe  origin  of  metalliferous  deposits,  and  of  their  distribution  in 
various  formations,  either  as  integral  parts  of  tbe  strata  or  as  deposits 
in  veins,  the  former  channels  of  mineral  springs. 

"Tbe  metals  of  tbe  Quebec  group,''  be  conceives,  were  originally 
brought  to  the  surface  in  watery  solution,  from  which  they  were  "sepa- 
rated by  tbe  reducing  agency  of  organic  matter  in  tbe  form  of  sulphu- 
refs,  or  in  the  native  state,  and  mingled  with  the  contemi)oraneoas 
sediments.    During  tbe  subsequent  metamorpbism  of  the  strata,  these 
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terials  were  taken  into  solution  by  alkaline  carbonates  or 

ind  redeposited  in  fissnres." 

il  concomitants  of  the  process  of  concentration. — ^To  what  depth 

mechanical  concentrations  with  water  in  the  soft  crnst  of 
:tended  is  a  matter  of  slight  practical  imiK>rtance.  By  the 
f  physics  that  now  exist,  concentrations  undoubtedly  took 

Paleozoic  slates,  that  were  washed  into  basins  and  in  many 
d  iuto  layers  like  the  Mansfield  Prussian  copper-schists. 
s  action  took  place  at  the  surface,  precisely  as  now,  under 
chemical  affinity  and  chemical  action  must  have  set  in-  and 
»m  the  earliest  dawn  of  creation  precisely  as  now.  And  the 
:iemical  affinity  being  quite  the  same,  whether  in  the  wet 
er  pressure,  or  by  fire,  the  methods  of  the  chemical  conoen- 
)ld  were  also  in  general  the  same. 

lal  and  very  natural  method  of  drying,  wrinkjing,  and  sur- 
ion  that  has  caused  the  principal  mountains  and  valleys  of 
aese  slate-muds  of  the  Sierra  might  have  been  sinking  for  a 
and  piling  up  thicker  and  thicker,  at  the  same  time  t^t  the 
Sierra  Nevada  was  rising.  This  we  can  infer  from  the  fa<^ 
ley  of  Alta  Califomia  has  itself  undergone  such  a  process, 
ey  of  depression,  corresponding  to  the  elevation  to  the  east- 

« 

mines  of  Mount  Diablo  and  Corral  Hollow  will  easily  oon- 
3server  of  the  latter.  The  coal- veins  deposited  on  the*  top 
aceous  hills  are  seen  to  pitch  under  San  Joaquin  Valley, 
have  been  explored,  and  also  worked, 
>sic  and  Triassic  muds  were  no  sooner  deposited,  probably, 
ere  disturbed.  The  Sierra  Nevada  certainly  began  to  rise 
Oretaceous  rocks  on  their  flanks  (near  Shasta,  Folsom,  &c.) 
ted,  since  we  see.  the  latter  lying  nearly  horizontal  on  the 
iges  of  the  slates.  Veins  are  the  infiltrated  cracks.  What 
idence  is  needed,  then,  of  the  history  of  the 
I  veins  of  the  Sierra  than  that  of  their  gen- 
Lism  to  the  axis  of  uplift  and  depression  t 
3  these  breaks  or  cracks  commenced  form- 
iron,  and  other  minerals  commenced  pre- 
[  them.  As  soon  as  the  proper  mechanical 
a  conditions  were  supplied,  from  that  time 
1  so  long  as  the  same  laws  of  chemistry 
I  remained  in  force,  the  same  process  must 
lied,  and  must  ever  continue, 
^nt  day  not  being  exceptional  in  that  re- 
Ls  no  reason  why  vein-concentrations  should 
J  on  now. 

m  why  we  find  lenticular  ^ore-bodies"  or 
lat  pinch  out  in  most  of  the  great  fissure- 
tabular  exhibit,  is  made  plain  by  the  accom- 
;gram.  The  dotted  line  E  represents  the 
iure.  A  dislocation  of  the  country-rock 
whereby  the  angle  at  the  upper  B  in  the 
des  down,  and  is  now  at  B  in  Uie  hanging- 
)urse,  the  hanging-wall  and  the  foot-wall — 
lentical — after  this  cease  to  be  paralleL.  Di«locati<msc«i»- 

g  leuse  or  chimney-shaped  spaces  were  ^^n^.g^apA'^Mwow? 
'  mineral-bearing  waters.    Gouge  was  added  peaBpacw- 

y  continued  rubbing  or  dislocation  of  the  walls. 
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The  wineralizers  of  gold:  silica^  irony  alkalies^  and  auiphur,  in  argillO' 
ccoufi  sediments. — As  tbe  gold  Id  quortz-voiDS  is  attributed  to  chemical 
concentration  in  the  wet  way,  we  raay  reasonably  regard  the  ar^Ua- 
ceons-slate  formation  as  the  matrix  of  the  gold-bearing  veins.  For  if 
the  gokl-solations  were  derived  from  the  underlying  granite,  or  from 
traps  more  modemly  erupted  through  the  granite,  we  should  find  as 
many  gold-bearing  veins  in  the  granite  or  granite  associated  with  trap 
independently  of  the  slates  as  in  tbe  slates  themselves.  Gold-bearing 
veins  are  found,  it  is  true,  in  granite,  on  Placer\ille  divide  at  Logtown, 
as  shown  in  the  vein-plottings,  and  at  Meadow  Lake,  on  the  head- 
waters of  the  South  Yuba.  But  the  fact  remains  that  the  great  paying 
veins  of  California,  Australia,  and  the  Ural  are  in  slate. 

As  already  remarked,  gold  is  pretty  universally  distributed  the  world 
over,  but  not  in  a  concentrated  state.  It  is  most  concentrated  where 
the  chemical  ponditions,  accompanied  by  certain  mechanical  conditions, 
were  most  favorable  for  concentration  and  precipitation.  Precisely  as 
in  the  ancient  river  placers,  it  was  most  concentrated  where  the  mechan- 
ical conditions  alone  were  most  favorable  for  such  concentration  or  sep- 
aration from  the  accompanying  rock. 

Wo  have  here  what  was  originally  light  mud,  impregnated  tbrough- 
out  with  iron,  gold,  and  silver ;  besides  the  alumina,  magnesia,  silica, 
and  lime,  which  formed  its  principal  constituents.  Even  where  vein- 
formation  did  not  occur  after  the  consolidation  of  the  sediment-,  iron 
pyrites  have  very  generally  crystallized  out  in  the  slates.  Such  is  also 
the  fact  in  a  moi*e  limited  degree  in  the  granites  on  the  western  slope  of 
the  Sierra.  Quartz,  iron,  gold,  and  magnesia  esi)ecially,  being  easily 
soluble  under  the  conditions  to  which  they  were  subjected,  formed  the 
concentrations  seen  in  the  vein-material  and  gouges  associated  with 
the metamoiphosed  seam-belts, (the  several  hundred  si>ecimeus of  which, 
collected  by  the  writer,  will  speak  for  themselves.) 

The  frold  is  found  precipitated  as  metallic  gold,  free  from  combina- 
tion with  any  of  the  above  elements.  Even  when  entirely  inclosed  rn 
pyrites,  it  is  granular  upon  disintegration  of  the  latter.  It  is  .-orae- 
tinies  visible  in  undecomposed  pyrites,  with  and  without  the  assistance 
of  a  magnifying-glass.  (See  instances  in  the  tabular  exhibit,  Tuolumne 
County.) 

r^ourc'roy's  General  System  of  Chemical  Knowledge^  published  in  1S04, 
lias  the  lollowing  passage:  **Bergmann  observes  that  the  gold  which  is 
extracted  from  auriferous  pyrites  by  digestion  in  nitric  acid  is  iu  small 
angular  grains,  which  proves  that  this  metal  existed  in  the  state  of 
simple  mixture,  and  not  of  composition  in  the  pyrites." 

Leading  mineralogists  of  the  present  day  entertain  a  similar  view. 
In  arriving  at  nature's  method  of  precipitating  the  gold,  we  may  set  it 
down  as  conclusive,  then,  that  the  gold  precipitates  tirst.  But  the  pre- 
cipitation of  iron-sulphuret  is,  perhaps,  almost  simultaneous.  It  appears 
to  be  the  conclusion  or  concomitant  of  the  same  chemical  i^eaction  that 
l)reci[)itates  the  gold. 

rhilosophy  of  action — ^'•aggregate  results.^* — ^Voltaic  electricity  may  be 
called  the  soul  of  the  earth;  and  it  is,  like  all  other  things  in  nature, 
dual^  or  positive  and  negative  in  its  manifestations. 

The  electro-positive  and  electro-negative  principle  is  not  only  at  the 

*  I  ytiUure  to  rei^eat  here  tbe  remark  at  the  bcfpniiingofthis  chapter, that  Mr,  Kow- 
iiian  is  ruspoiiHiblo  for  the  theories  it  contains,  among  which,  with  a  vast  amount  that 
is  both  brilliant  and  useful,  I  find  some  things  wliich  strike  me  as  over-bold  ami  jireraa- 
tun*.  The  attempted  analogy  with  the  organic  world  in  the  followiug  table  is,  of 
tiu-fco,  tiio  most  fanciful. — li.  \V.  K. 
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fiMmdatloii  of  all  chemical  action,  bat  it  suggests  to  ns  the  modus  ope- 
%  of  the  vein-chemistiy  of  the  Sierra  in  a  manner  interesting  to  those 
in  following  the  deposits  of  gold  nndergronnd. 
The  earth,  we  find,  in  the  order  and  plan  of  nature,  presents  itself  to 
in  three  grand  aggregates,  the  ^  elements"  of  Aristotle,  viz,  landj 
and  airy  to  which  should  be  added,  i)erhaps,  a  fourth,  the  organic 
Each  of  these  four  great  natural  aggregates  of  the  chemical 
dnnents  is  found  to  possess  a  feature  chemically  peculiar  to  it,  viz, 
Imd  has  Hlica  as  constituting  50  per  cent,  of  all  the  rocks,  or  60  per 
.,  if  the  limestones  be  excepted;  water  has  hydrogen;  the  air  has 
and  the  organic  world  has  carbon.  According  to  their  leading 
ingredients,  the  earth  and  air  would  have  to  be  considered  electroneg- 
atfre,  or  as  most  allied  to  the  acid  class,  (in  the  following  table ;)  the  sea 
and  tiie  organic  world,  as  electro-posTtive,  or  as  most  allied  to  the  basic 
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^e  results  of  chemical  acHan,  as  uitnessed  in  connection  icith  the  mother- 
system  of  reins. — Those  are  apparently  only  "aggregate  results'' 
eh  we  encounter  in  the  seam-diggings^  or  companion  talcose  veins 
igside  of  the  solid  quartz-veins  of  the  mother-lode  system, 
lie  one  set  of  veins,  the  earlier,  is  acid,  the  other,  basic  in  its  prin- 
al  constituents.  Both  contain  gdld;  the  former  is  found  in  sulphu- 
^  the  latter,  more  frequently  in  the  form  of  free  gold,  associated  with 
tallic  oxides,  carbonates,  and  hydrous  magnesian  minerals,  silicates 
the  bases  mentioned  in  the  preceding  table. 

»\rhat  is  the  history,  then,  of  the  two  different  solutions  and  precip- 
tioDs  of  gold'! 

Umply  that  the  acid  and  basic  conditions  alternated ;  that  while  the 
i  endured,  both  iron  and  gold,  were  in  a  fluid  condition,  and  when 
other  intervened,  they  were  precipitated. 

?hey  so  remained,  notwithstanding  the  fact  that  the  accompanying 
irtz  and  sulphurets  of  the  companion  talcose  veins  and  related  seam- 
gings  Avere  subsequently  decomposed,  partially  dissolved  out,remove<l, 
1  replaced  by  the  hydrous  magnesian  minerals,  the  silicates  of  the 
ies  which  accomplished  the  metamorphism. 

"his  order  of  events  did  not  in  any  manner  interfere  with  the  subse- 
^nt  infiltration  of  siliceous  waters,  and  the  formation  of  other  or  bar« 
seams  that  are  often  found  in  the  same  neighborhood  as  the  decom- 
ed  quartz-seams,  <ind  kidneys  in  which  the  gold  is  found  in  sheets 
I  pockets. 

►asic  or  alkaline  waters,  in  brief,  changed,  or  carried  quartz. 
ci<l  waters  carried  gold,  dissolved  in  sulphate  of  iron,  or  in  the  form 
[ilorides. 

'here  the  two  met,  and  the  acid  or  electro-negative  solutions  were 
3^est,  they  solidified  in  the  manner,  the  efifect  of  which  is  designed 
3  illustrated  by  the  table,  both  the  quartz  and  the  gold,  with  iron 
'e  form  of  sulphurets. 

ixere,  on  the  other  hand,  the  basic  solutions  were  strongest,  there 
ited  decomposition  and  recreation  generally,  solution  and  change 
lartz  and  the  transformation  of  everything  into  hydrous  silicates  of 
Uesia,  accompanied  by  transformation  of  the  sulphurets  of  iron  and 
^r  into  carbonates  and  soluble  sulphates,  which  were  removed  by 
*r,  leaving  only  the  gold  and  oxides  of  iron. 

ineralogical  contents  of  veins  andparageneses. — ^The  mineralogical  con- 
B  of  veins  are  attributable  to  particular  chemical  combinations, 
cb  can  be  traced^  In  mineralogy  this  is  g^\qA  paragenesis,*  It  cor- 
ponds  to  the  intermarriages  of  individuals,  while  the  vein-systems 
tribes,  where  king  and  queen  rule  alternately;  and  the  grand  aggre- 
€8  of  nature  are  the  four  nations  in  which  silica,  hydrogen,  oxygen, 
I  carbon  are  the  absolute  monarchs,  as  already  explained. 
Q  myny  cases,  the  solutions  in  circulation  could  form  quartz,  &c., 
r  to  one  side  of  the  ore-channel,  on  account  of  the  country-rock 
ing  been  previously  impregnated,  perhaps,  with  different  precipita- 
;  ingredients. 

arther  details  showing  the  peculiar  contents  of  veins  and  seams  on 
rgetown  divide,  and  in  their  rehited  vein-systems,  are  given  in  the 
liar  exhibit. 

ge  of  gold-bearing  formations,  predicated  upon  the  origin  of  gold. — We 
veins  containing  gold  and  silver  on  the  eastern  slope  of  the  Sierra 
ada  ill  comparatively  modern  volcanic  rocks. 

ery  interesting  treatises  on  the  sabject  have  been  written  by  Breithaupt  and 

•m. 
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We  have  found  gold  not  only  in  tlie  <'  dark  age,"  Silarian  dates  of 
the  Ural,  and  of  Australia,  as  promulgated  by  Murchison,  bat  in  the 
^*  middle  age,"  Jurassic  and  Triasaic  slates  of  California,  and  now  even 
in  the  placer-pyrites  of  the  Pliocene  rivers  of  the  Pacific  slope. 

The  latter  occurrence  has  been  rei)eatedly  reported  in  the  pyrites  that 
crystallize  in  carbonized  woods  fouutt  in  placer-mining.  We  are  assured 
that  after  a  sufficient  degree  of  care  has  been  taken  to  exclude  all  pos- 
sible mechanical  admixture,  some  of  the  placer-pyrites  in  Nevada  and 
Sierra  Counties,  separated  by  specific  gravity  in  water,  are  still  rich  io 
gold.  J.  Arthur  Phillips  indorses  this  view,  upon  the  strength  of  faets 
observed  by  him  while  in  California. 

It  is  hardly  necessary,  then,  to  enter  into  the  question  so  tenaciopdr 
argued  by  Murchisou,  and  some  others  since  1849,  concerniug  the  pn* 
dominating  ancient  or  modern  age  of  the  principal  gold-bearing  rockSi 
Geologists  deduce  a  law  where  they  have  found  a  repetition  of '^he 
indications."  Such  indications  had  been  observed  by  Murchison,  wbicb 
seemed  to  place  the  gold-bearing  rocks  of  all  the  gold-produciug  coqd- 
tries  known  uniformly  in  the  form  of  slates,  into  the  diu'k  ages  of  geo*  ] 
logical  history. 

In  the  new  edition  of  his  Siluria^  Murchison  modified,  however,  the 
views  first  put  (brtli  by  him  as  to  the  distribution  of  gold  in  the  eaitVt 
cr^st.    His  more  recent  conclusions  are : 

1.  That  looking  to  the  world  at  large,  the  auriferons  vein-stooesin 
the  Lower  Silurian  rocks  contain  the  greatest  quantity  of  gold. 

2.  That,  where  certain  igneous  eruptions  penetrated  ihe  Secondoi; 
deposits,  the  latter  have  been  rendered  auriferous  for  a  limited  dis* 
tance  only  beyond  the  junction  of  the  two  rocks. 

3.  That  the  general  axiom  before  insisted  upon  remains,  that  all  Sec- 
ondary and  Tertiary  deposits  (except  auriferous  detritus  in  the  latter) 
not  so  especially  affected  never  contain  gold. 

1.  That  no  unaltered  jnirely  aqueous  sediment  ever  contains  gold; 
or,  in  other  words,  that  the  granites  and  diorites  have  been  thei'bief 
gold  producers,  and  that  auriferous-quartz  leads  in  Paleozoic  rocks  are 
the  result  of  heat  and  chemical  agency. 

Tlie  law  of  gold  distribution  .and  concentration  is  a  broader  one.  It  i» 
as  broad  as  tliat  of  tlie  distribution  and  concentration  of  any  other  luiQ' 
onil. 

Mnrchison's  reasoning  concerning  the  origin  of  the  gold-deposits  of 
California  would  be  that  the  greenstone  dikes,  with  their  associat«l 
nietamorphism,  constitute  the  immediate  cause  of  tho  impregnation  <rf 
gold. 

As  I  have  shown,  these  "dikes''  are  really  attending  phenomena.  If 
nietiunorphic  in  origin,  (as  1  believe  from  my  own  observation,)  the 
causes  of  such  metiunorphisra  were  probably  no  less  deep-seated  thau  if 
tlH\v  had  been  erupted  bodily. 

The  result,  then,  so  far  as  the  concentration  of  gold  in  veins  in  associa- 
tion with  greenstone  dikes  is  concerned,  would  be  quite  the  samej  even 
to  the  conclusion  that  we  must  regard  the  gnniitoid  rocks  as  the  source  of 
the  gold,  (as  of  every  other  mineral  ingredient  pertaining  to  the  original 
surface  of  the  earth,)  though  not  in  any  concentrated  form. 

Sedimentary  concentration,  such  as  Murchison  claims  peculiarly  for 
the  Silurian  age,  doubtless  took  place.  But  it  continued  with  equal  effect, 
lis  is  conclusively  showu  by  the  facts  presented  in  this  chapter,  doffn 
into  the  Jurassic.  It  is  in  the  auril'erous-slate  region  that  the  great 
gold-veins  of  California  occur,  while  the  granites  of  California,  are,  as« 
rule,  comi)aratively  barren. 
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To  sedimeutary  concentrations,  deposited  in  the  Carboniferons,  Trias- 
3,  and  Jurassic  slates  in  the  western  parallels  of  the  Cordilleran  axis, 
&  may  TV'ith  some  show  of  reason  ascribe  the  immediate  sources  of  the 
irichuaeot  of  the  gold- veins  of  California. 

SURFACE  GEOLOGY, 

Ancient  and  modern  ralleys. — Topographically,  as  well  as  geologically, 
here  is  a  marked  difference  between  the  Georgetown  and  Placerville 
livides.  Standing  apon  the  summit  of  Grey  Eagle  Uill  or  of  Kobb's 
iouDtain,  a  view  west  and  southwest  shows  the  former  to  be  irregular 
n  outline,  the  latter  a  sloping  plain,  with  only  an  occasional  knob  of 
netamorphic  slate  rising  above  the  general  level. 

Geologically  the  former  is  uncovered  slates,  the  "bed-rock"  formation 
if  the  Sierra  Nevada;  the  latter  a  continuous  gravel  and  lava  deposit, 
Mnrering  a  hundred  square  miles  or  morev  beginning  at  the  summit,  and 
lilts  western  end  blending  with  the  flat  plain  of  the  undennded  slates 
rfPlacerville  divide,  above  Mount  Thompson. 

While  Georgetown  divide  was  a  divide  of  the  Pliocene  period,  Placer- 
rDle  divide  was  a  valley  of  the  same  period.  In  it  were  heaped  up  the 
pavels  of  the  Pliocene  river-filling  period,  and  ui)on  the  top  of  this 
iDured  the  volcanic  outflows  of  the  eruptive  period,  which  closed  the 
Pliocene,  and  marked  the  revolution  which  brought  about  the  new  order 
If  things — the  present  topographical  frame- work  of  existing  watershed, 
ralley,  and  stream. 

From  the  summits  of  Georgetown  divide,  looking  toward  the  south, 
3ie  Placer\'ille  gravel-ranges  fall  prominently  into  view,  and  the  gravel- 
litB,  exixwing  tiie  bed-rock  of  the  ancient  channel  in  a  straight  line, 
thieh  Jumps  from  hill  to  hill  and  from  range  to  range,  as  if  a  ruled  line 
igd  been  drawn  there  in  profile,  present  the  most  striking  and  inter- 
B^ng  objects  of  landscape  to  the  eye. 

.  Molten  volcanic  matter. — On  visiting  Placerville  itself,  and  ascending 
tte  high  gravel-range  referred  to,  which  trends  westward  just  south  of 
tke  town,  you  will  find  all  of  the  characteristics  of  the  ancient  river  of 
1^  Yuba  Basin — an  immense  deposit  of  quartz,  gravel,  and  rock,  covered 
bj  a  mass  of  volcanic  rock. 

80  heavy  and  almost  solidly  continuous  is  the  trachytic  breccia  in  the 
iMDity  of  the  reservoir — so  entirely  free  of  broken  and  rounded  corners 
IdoDging  to  a  transported  breccia — t]iat  this  difference  at  once  appears. 
l!he  &va  of  Placerville  must  have  reached  its  position  to  a  degree 
b  a  molten  state,  part  of  it  entirel^"^  unmixed  with  river-water.  This 
rilancter  of  the  lava-flows  of  the  Sierra  is  repeated  and  intensified 
toward  the  south  in  Calaveras  and  Stanislaus  Counties ;  while  toward 
Bbe  north,  on  the  Yuba,  the  volcanic  matter  is  generally  (not  always)  in 
the  form  of  volcanic  washed  bowlders,  in  an  ashy  cement. 

The  volcanic  matter  of  the  divide  was  derived  from  the  summit.  In 
dealities  in  the  vicinity  of  TelPs  Mountain  the  remnants  of  genuine 
Ddten  trachytic  lava  flows  (or  dikes?)  exist,  which  were  scraped  over 
qr  the  glaciers  of  the  glacial  period ;  but  it  is  almost  certain  that  the 
ock  is  not  in  x)lace. 

Comparison  of  ancient  and  modern  drainage. — ^To  the  north  of  George- 
Dwn  divide  was  another  valley,  now  marked  by  the  gravels  of  Forest 
lilt  and  Iowa  Hill  divide. 

A  comparison  of  the  drainage  of  the  Pliocene  with  that  of  the  Post- 
Uoeene  and  recent  i)eriods  can  be  made  from  the  following  diagram, 
the  ancient  stream  is  marked  by  a  dotted  line  and  the  \)re^\i^ 


469  UHEB  AXD  laNiNQ  WK8T  or  THB  HOCET  iTOinrum. 

one  by  a  oontiaaoiu  line.    The  dazk  ahodlog  wpiwati  Mim; 
Ughlj  platam. 
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The  Uiddle  Fork  of  the  AmericaD,  it  wii]  be  aeea,  ran  nenr  its  pres 
i»Dt<v  bnt  in  the  main  a  little  ftirther  north ;  ttie  Soath  Fork  was  loca 
farther  soath  than  the  preKnt  ^utib  'BQt\  ot  tJtie  A.merioan. 
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The  ancient  side  cauous  are  seen  to  exist  in  a  manner  corresponding 
with  the  cafions  of  Pilot  Creek,  Otter  Creek,  Canon  Creek,  &c. 

Oonstituenti  of  superficial  deposits, — The  material  of  the  gravel-depos- 
its consists  of: 

1.  Oravel  from  the  metamorphic  slates,  chiefly  diorites  and  siliceoas 
aehists. 

2.  TVashed  bowlders  of  volcanic  rock ;  trachytic  porphyry,  or  basalt, 
some  of  which  is  known  as  black  lava.  In  lava  capped  hills  of  the 
minings-region  the  colors  are  generally  owing  to  the  varions  degrees  of 
•oxidation  of  the  protoxides  and  magnetic  oxides  of  iron  contained  in 
itliese  lavas.    In  other  cases  the  volcanic  rock  is  from  an  ashy  or  leaden 

color  to  iron-gray.    The  trachytic  porphyry,  fonnd  in  the  form  of  vol- 
canic bowlders,  is  often  considerably  lighter,  and  of  a  faint  reddish  tint. 
3m  Ancient-river  sandstones,  consisting: 

(a)  Of  sandstones  of  granitic  origin.    At  Yankee  Jim's,  on  the  anthor- 
.  i^  of  Professor  Blake,  several  layers  of  placer-deposit  consist  of  line  gran- 
I  itio  sand. .  On  the  authority  also  of  Doctor  Willey  and  Henry  G.  Hanks, 
ttere  is.  in  the  deep  placer-mines  at  Michigan  Bluffs  a  seam-deposit 
aed  of  the  component  parts  of  granite.    This  is  stained  yellow  and 
with  oxide  of  iron.    In  portions  of  the  placer-beds  the  sand  is  col- 
black  by  infiltrated  oxide  of  manganese,  looking  at  a  little  distance 
:e  black  sand  or  lignite. 

(5)  Sandstone  of  volcanic  origin,  known  as  white  lava.    The  ^^  white 

va"  is  a  tine,  gritty  consolidation  of  volcanic  sand  and  ash.    It  makes 

tolerable  bnUding-stone,  being  easily  worked.     It  is  used  for  this 

at  Diamond  and  Shingle  Springs ;  is  whiter  and  less  compact 

lan  the  porphyritic  rock  quarried  at  Green  Valley,  near  Bridgeport, 

^lano  County,  which  is  said  to  harden  on  weathering.    Some  of  the 

;t  baildings  at  Mokelumne  Hill,  Calaveras  County,  are  likewise  con- 

LCted  of  volcanic  material.    This  rock  is  frequently  found  subse- 

lently  metamorphosed  into  complicated  forms,  showing  crystallizations 

sanidin  and  zeolites,  so  as  to  resemble  the  more  compact  varieties  of 

yte. 
4.  The  soil  of  the  country,  consisting  of  decomposed  slates  to  a  depth 
6  or  10  feet.    It  is  from  cherry -red  to  brown,  yellow,  or  nearly  white, 
indiog  upon  the  amount  of  iron  in  different  localities. 
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CHAPTER    XIX. 

THE   niSTORl  OP  THE  KELxVTIVE  VALUES   OF  GOLD  AND 

SILVER, 

This  chapter  constitutes  a  portion  of  an  address  prepared  by  me  for 
the  New  Haven  meeting  (Febraary,  1875)  of  the  American  Institute  of 
Alining  Engineers.    As  I  attempted,  in  oth\?r  parts  of  the  same  address, 
to  show,  the  present  position  of  the  mining  and  metallurgical  industries 
of  this  country  otfers  in  several  respects  most  important  indications  of 
radical  change.    This  is.  an  epoch  for  more  than  one  branch  of  these 
iiulustries.    We  are  commencing  again  to  export  copper;    we  have 
^Lifted  the  main  production  of  lead  from  the  Mississippi  Valley  to  the 
far  West,  besides  developing  a  new  production  of  that  metal  in  Mis- 
souri ;  we  have  seen  the  price  of  quicksilver  go  up  and  the  price  of  iron 
^o  down  to  such  an  extent  as  to  affect  profoundly,  on  the  one  hand,  the 
great  business  of  extracting  silver  by  amalgamation  through  the  Washoe 
process  in  this  countrj^  and  the  patio  process  in  Mexico,  and,  on  the 
other  hand,  the  various  manufactures  employing  iron  as  a  raw  material. 
^bove  all,  the  manufacture  of  steel.    But  the  epoch  which  has  occurred 
^tx  the  relative  value  of  gold  and  silver,  in  consequence  of  causes  which 
1*  shall  attempt  to  explain,  and  among  which  the  extraordinary  in- 
^x*ease  in  the  silver  product  of  Nevada  is  not  the  least,  is  perhaps  the 
*tiost  striking  feature  in  the  review  of  our  situation.    Since  my  otlicial 
^^  iities  in  connection  with  the  mining-industry  of  the  Pacific  slope  and 
"^lie  great  interior  basin  have  led  me  to  pay  particular  attention  to  this 
^vilycct,  I  have  thought  it  not  inappropriate  to  compile  a  somewhat  ex- 
^^nded  account  of  its  history. 

It  is  a  topic  of  peculiar  interest,  because  of  the  general  use  of  these  two 
etals  as  standards  of  value  in  the  exchange  of  commodities.    Neither 
;'  tbem  is  suitable  to  be,  for  the  political  economist,  a  real  standard  of 
^^lue.    That  standard  is  rather  to  be  sought  in  some  more  universal 
t^^oduct  of  labor,  such  as  wheat,  the  relation  of  which  to  the  rate  of 
^*ages  is  said,  on  high  authority,*  to  have  been  substantially  unaltered 
^tirough  centuries,  one  bushel  of  wheat  representing  one  day's  labor, 
^^nt  the  most  convenient  measure  of  exchange  has  been  furnished  by 
^lie  precious  metals,  and  hence  these  have  been  employed  as  standards 
^^'  value.    Unfortunately,  the  use  of  both  of  them  as  standards  has  in- 
^^Ived  a  new  element  of  complexity — the  fluctuation  in  their  relative 
^^Ine.*  It  is  this  element  which  1  wish  to  trace  at  present,  quite  inde- 
pendently of  the  general  relation  between  money  and  labor  and  other 
2^:iaimodi\ies.    Not  the  purchasing  power  of  the  precious  metals  meas- 
%)red  in  terms  of  wages  or  supplies,  but  the  purchasing  power  of  each  of 
-k^em  measured  in  terms  of  the  other,  is  the  question  to  be  considered, 
fc^d  the  use  of  these  metids  as  currency  gives  to  the  inquiry  more  than 
*    merely  sj)eculative  interest,  for  the  attempt  to  maintain  a  double 
taiidard  involves  the  perpetual  re-adjustment  of  the  relation  by  law, 
ted  the  alteration  of  coinage  accordingly.    Hence  the  civilized  nations 
^ve  gradually  come,  with  few  exceptions,  to  the  adoption  of  gold  as 
he  standard,  and  the  employment  of  silver  as  the  material  for  subsidi- 
Tj  or  token  coinage     The  illustration  of  this  principle  is  scarcely  re- 

Oired;  yet  a  simple  statement  may  not  be  out  of  place.    If  the  law 

~i  .  .  ,- 

*  I  owe  the  suggestiou  to  a  conversation  with  Mr.  Abram  S.  Hewitt. 
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says  that  I  may  offer  in  all  payments  requiring  dollars  either  gold  M 
lars  or  silver  dollars,  as  I  choose,  then  both  coins  are  legal  tender,  an^ 
there  is  a  double  standard.  At  the  same  time,  the  law  must  have  Hxed, 
for  the  protection  of  my  creditors,  the  exact  amount  of  iine  gold  in  tht 
gold  dollar  and  of  Hue  silver  in  the  silver  dollar — in  other  words,  it  mm 
Hx,  for  the  purpose  of  coinage,  the  relative  value  of  these  metals.  Not, 
Ko  long  as  this  is  also  the  market- value,  or  nearly  so,  it  is  a  matter  of 
indifference  to  me  whether  I  give  and  take  silver  or  gold.  But  then 
may  be  a  change  in  the  market-value.  For  instance,  a  great  deal  of 
silver  may  be  wanted  by  manufacturers,  or  for  shipment  in  commera 
to  countries,  like  India,  where  gold  is  not  available  lor  the  purpose :  aud 
the  i>arties  desiring  silver  may  be  willing  to  pay  more  than  a  gold  dollar 
for  the  silver  dollar,  in  order  that  they  may  melt  or  exi)ort  the  lattei 
In  that  case,  I  would  prefer,  of  course,  to  sell  my  silver  dollar,  pay  U 
my  creditor  the  gold  dollar,  and  keep  the  surplus.  Everybody  feehn^ 
the  same  impulse,  the  silver  coinage  disappears  and  is  melted  or  export 
ed.  If  the  silver  coins  smaller  than  a  dollar  are  also  of  the  same  fineoesi 
and  relative  value,  this  disappearance  of  silver  causes  great  inconveo- 
ience,  because  i>eople  can  no  longer  '^  make  change,"  and  the  uatani 
result  is  the  geueral  use  of  tokens,  dinner-tickets,  shin-plasters,  &c.«i 
fractional  currency,  in  short,  which  is  not  legal  tender  at  all,  aud  which, 
when  it  proceeds  from  individuals  or  private  corporations,  has  butt 
local  circulation.  Kecoguizing  this  evil,  all  governments  provide  for  i 
regular  token-currency  for  small  units  of  money,  which  shall  be  legal 
tender  for  small  amounts  only,  but  is  redeemable  by  the  mints  in  lar|tr 
amounts.  There  is  not  a  cent's  worth  of  nickel  or  copper  iu  the  ceut, 
or  a  dime's  worth  of  paper  in  the  ten-cent  note  of  postal  currency.  The 
same  principle  is  extended  to  the  smaller  silver  coins  of  most  nations,  and 
constitutes,  iu  fact,  a  recoguitiou  of  the  law  of  political  economy  thai 
there,  should  be  but  one  standard  or'  value  iu  coinage.  What  is  uuiver- 
Hiilly  done  with  regard  to  small  coins  should  be  done  for  all  silver  coiiun 
They  should  be  subsidiary  or  token  coins,  legal  tender  only  in  small 
amounts,  aud  redeemable  in  gold  at  the  mint. 

J>ut  whether  the  token  coinage  is  confined  to  the  smallest  denomina- 
tions or  includes  all  silver  coinage,  the  question  remains.  How  shall  it  lit 
maintained^  llow  shall  its  value  betixed?  In  this  country  we  have 
s<*i*n  how  the  copper  cent  disai)peare(l,  because  the  price  of  copper  rose 
until  a  hundred  copper  cents  could  be  sold  in  the  market  for  more  than 
a  dollar.  The  same  late  will  inevitably  overtake  any  coinage  which  is 
undervalued  bj'  law.  Hence,  to  prevent  the  evils  resulting  from  tbb 
source,  it  is  necessary  to  lix  upon  the  subsidiary  coinage  a  value  wbicu 
shall  be  permanently  in  excess  of  its  market-value  as  metal.  Yet,  ou 
the  other  hand,  it  is,  for  reasons  which  I  Avill  not  fully  discuss  here,  uvi 
advisable  to  debase  a  silver  coinage  or  reduce  its  weight  so  far  as  to 
ignore  entirely  its  real  value.  This  may  be  done  with  the  smallest  coins; 
but  it  should  not  be  done,  ibr  instance,  with  dollars  and  half-dollars.  A 
very  important  reason  for  this  is  the  increased  temptation  and  facility 
thus  afforded  to  counterfeiting.  The  imitation  of  a  die  is  not  a  ditficult 
matter  ;  and  the  security  of  the  public  against  counterfeit  coins  is  uot 
so  much  iu  the  design  upon  the  coin,  the  workmanship  of  which  may 
be,  when  genuine,  much  deliujcd  by  wear,  as  in  the  easily-ascertainable 
weight  and  tineness  of  the  metal,  and  in  the  fact  that  it  would  uot  pay 
individuals  to  manufacture  coins  of  the  same  weight  and  composition 
For  any  coin  of  higher  denoniination  than  live  cents,  a  considerable 
overvaluation  would  lead  to  extensive  aud  dangerous  counterfeiting  by 
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the  use  of  the  genuine  metallic  alloy,  or  one  nearly  approaching  to  it  in 
fineness. 

We  have,  then,  our  two  limits  for  the  legal  valuation  of  coins ;  and  the 
problem  is  to  get  as  near  as  possible  to  the  relative  market- value  of 
gold  and  silver,  and  yet  always  keep  on  the  safe  side ;  which  is,  as  we 
bave  seen,  the  side  of  the  overvaluation  of  the  silver  or  subsidiary 
coinage.  These  consideratioos  render  the  history  of  the  relative  values 
of  gold  and  silver  an  important  study. 

I  am  indebted,  in  the  investigation  of  this  subject,  to  various  financial 
and  economical  authorities,  including  the  parliamentary  blue  books  and 
reports,  from  the  days  of  Sir  Isaac  Newtoo,  and  congressional  ^docu- 
ments, from  the  famous  report  of  John  Quincy  Adams  down  to  our  own 
day.  Mr.  E.  B.  Elliott,  the  well-known  statistician  of  the  Treasury 
Department,  has  kiudly  furnished  valuable  suggestions  and  information. 
But  the  most  recent,  compendious,  and  satisfactory  discussion  of  the 
special  branch  of  the  question  to  which  I  shall  now  devote  myself  is  an 
article  by  Professor  Soetbeer,  of  the  University  of  Gottingen,  one  of 
the  -leading  European  writers  on  banking,  currency,  and  exchange. 
This  distinguished  economist  has  examined  with  great  care  the  accessi- 
ble sources  of  information,  and  illuminated  by  his  acute  criticism  many 
sources  of  error.  Large  portions  of  the  present  discussion  will  be 
little  more  than  translations,  compilations,  and  re-arrangements  of  what 
he  has  said ;  but  I  may  indulge  in  the  expression  of  views,  arguments, 
or  prophecies  for  which  neither  of  the  authorities  upon  whom  I  have 
drawn  could  fairly  be  held  responsible. 

With  these  preliminary' reinarks  I  present  several  tables,  and  remarks 
upon  them,  'illustrating  the  history  of  the  relative  value  of  gold  and 
silver. 

Table  I. — Ancient  period. 


Dato. 


B.C. 

IGOO 
70ti 

440 
400 
400 

404-336 

838-326 

383-43 

21rt 

100 

100 

5^-49 
S9 
A.I). 
1-37 
37-41 
M-68 

81-96 

13d-161 

313 


13.33 
13.33 
13.33 
13.00 
13. 3:1 

laoo 

12.00 
13.00 
13.33 
II.TjO 
12.50 
17.14 
11.01 
&00 

a93 
12.00 

11.97 
12.17 
11.80 
11.54 
11.30 
11.98 
14.40 


Authority. 


iDScriptioDfl  at  Kaniak,  tribnt^-lists  of  Thutmoaiii,  (Brandis.) 

Caneitorm  inscriptiona  on  plates  Ibaud  in  fouodatioo  of  Khorsabad. 

Aneiout  Persiau  coins,  gold  darica  at  8.3  grams  =  20  silver  siglos,  at  5.5  grams. 

llerodotus's  account  of  Indian  tributes,  360  gold  talents  =  46d0  silver. 

Standard  in  Asia,  according  to  Xjenopbuu. 

Standard  in  Greece,  acconlingto  *'  Hipparohns,"  an  allowed  essay  by  Plato. 

1   Values  in  Greece,  from  the  Peloponnesian  war  to  the  time  of  Alexander,  according 

S      to  bints  in  Gn>ok  writei-a.    Thero  were  variations  under  special  contracts.    Uni^ 

)      the  silver  drachma. 

Special  contracts  in  Greece. 

Standard  in  Egypt,  under  the  Ptolemies. 

Jiato  at  Rome,  fixed  for  coinage  of  gold  scruples.    Violent  and  temporary. 

General  rato  of  gold  pound  to  silver  sesterces  at  Rome  to  date. 

About  this  time  sudden  influx  of  gold  from  AquilctJa,  temporarily  reducing  the  reUk- 

tive  value  of  the  motaL 
Great  sums  of  gold  brought  by  Csesar  from  GauL 
Normal  rate  in  the  last  (Uys  of  the  republic 


Rate  under  Augustus  and  Tiberius. ' 

Rate  under  Caligula. 

Rate  under  Nero. 

Rate  under  Vespasian. 

Rate  under  Domitian. 

Rate  under  Antoninus.  ) 

Rate  according  to  coinage  of  Constantine  and  his  successors.    Temporary,  (t) 


During  the  reigns  of  these  emperors,  however, 
the  silver  coinage  was  debased;  hence  the 
value  of  the  precious  metals,  pure,  was  as  1 
to*ll  and  less. 


l^OTS.— In  all  these  tables  the  flgurel  in  the  second  column  show  how  many  times  as  valuable  as  a 
^Tcn  weight  of  fine  silver  would  he  an  equal  weight  of  fine  gpld. 


Kemarks. — It  appears  from  a  study  of  this  table  that  the  ancient 
and  long-established  relation  between  silver  and  gold  in  the  Orient  was 
1 :  13.33.    The  stability  of  this  relation  must  be  referred,  probably,  to 
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tho  limited  nature  of  conimeice  and  its  control  by  the  severely 
Gold,  by  reason  of  its  specific  gravity  and  non-liability  to  oxidation,! 
found,  as  silver  is  not,  in  alluvial  deposits,  and  would  naturally  be  tot 
brought  into  use  among  barbarous  nations.  But  the  production  of  il 
ver  by  rude  metallurgical  processes  (requiring  much  lower  teoi[)eraM 
than  the  metallurgy  of  iron)  would  not  be  a  difficult  discovery;  andii 
find  tiiat  at  a  very  early  period  this  met/al  also  was  in  general  use.  Qi 
greater  scarcity  of  gold  and  its  superior  qualities,  esi)ecially  at  atlM 
when  the  chief  uses  of  both  metals  were  for  jewelry  and  ornaoMtt, 
naturally  established  for  it  a  higher  value ;  and,  in  the  absence  of  Ml 
den  c^emauds  or  fluctuations  in  supply,  such  as  active  industry  andllRi 
commerce  would  produce,  the  relative  value  of  the  two  metals  lo^i^ 
remain,  for  purposes  of  trade  or  tribute,  where  it  was  once  fised  If 
arbitrary  authority^  We  see,  however,  that  in  Greece,  Egypt,  aud  Iti^! 
the  value  referred  to  did  not  vary,  as  a  rule,  very  far  from  the  ancie* 
rule;  and  this  may  justify  us  in  supposing  that  the  relation  of  1:12<' 
1:13  approximately  represented  the  cost  of  producing  silver,  ascompanl 
with  gold.  The  variations  from  this  ratio,  noted  in  the  table,  aiegd 
erally  due  either  to  the  sudden  influx  of  gold  from  new  quarters  ot 9 
tiie  arbitrary  action  of  governments  for  purposes  of  profit  in  coioagt 
In  those  days  the  laws  of  political  economy  were  not  so  well  understood 
as  now ;  and,  indeed,  until  a  very  recent  period,  tampering  with  colfr 
age  has  been  a  favorite  method  of  replenishing  the  treasury  of  the  sov 
ereign. 

Table  U,—Tke  middle  ages. 


Date. 


A.  D. 

fG4 

12 

1104-1-J34 

9-1  a 

UCO 

10.5 

i:]5l 

li3 

1:375 

1U.4 

1403 

14.8 

1411 

1J,0 

lljl 

11.7 

14(j:j 

11.  <i 

I4ri:>-i404 

10.5 

i4G'j-i:>()^< 

1).  '2 

14t»7 

10.7 

1500 

10.5 

Batia 


Anthority. 


Probable  ratio,  as  Bhown  by  tho  Edictum  Pistense,  nntler  the  CarlovLnglaD  dynu:; 
Variable  and  apparently  arbitrary  Uritinh  roint-odicta. 
Average  ratio  lu  the  commercial'citieH  of  Italy. 

Katio  in  Xorth  (rermnny,  as  shown  by  very  accnrato  rules  of  tho  LiiTiivk  niirtw 
roboratoil,  in  the  maiii.  by  tho  accoiints  of  the  Teutonic  Order  of  Kiiighls,«n 
aged  in  iieriwis  of  forty  years. 

/  Ratio  according  to  tho  accounts  of  tho  Teutonic  Order  of  Knights. 

Ratio  establiahed  by  iHabella,  in  Spain,  (edict  of  Medina.) 
Ratio  in  Germany,  according  to  Auam  Kicse'a  Arithmetic. 


ItEMAT^KS. — The  data  on  which  this  table  is  constructed  are  not  all* 
equal  authority.  Particularly  iu  England  there  appears  to  have  l)« 
a  considerable  undervaluation  of  gold  for  purposes  of  coinage.  Tli 
would  tend  to  keep  the  silver  coinage  at  home,  and  to  rei>ay  to  tl 
government  the  cost  of  obtaining  silver  for  that  purpose.  But  it  isn< 
necessary  hero  to  discuss  the  snecial  meaning  of  the  British  tijrures. 
is  Siftc  to  say  that,  do.wn  to  the  fifteenth  century,  the  general  inarke 
ratio  of  silver  to  gold  was  not  far  from  1:12.  The  serious  varialk 
shown  in  the  thirteenth  centhry,  when,  according  to  Italian  econoaiisi 
the  average  ratio  in  Milan,  Florence,  Lucca,  Home,  and  Naples  wasi 
low  as  1: 10.5,  indicates  a  much  greater  supply  of  gold  in  that  region j 
that  time  than  was  available  in  the  more  warlike  ai)d  less  cornnierci; 
parts  of  Europe.  Indeed,  at  the  period  referred  to,  these  Italian  citii 
were  notably  prosperous  in  trade  and  manufactures;  and  we  may  Wf 
believe  that  gold  llowed  in  abundance  to  them,  as  to  points  whore 
could  be  safely  and  profitably"  invested. 

There  is  no  doubt,  however,  that  during  the  fifteenth  centurj'  ti 
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relative  value  of  gold  declined  from  aboat  12  to  the  neighborhood  of  10, 
probably  by  reason  of  the  scanty  supply  of  silver,  and  the  growing 
demand  for  that  metal  in  manafactnres  (especially  by  the  silversmiths) 
and  in  oriental  commerce.  The  ancient  sources  of  silver  in  Thessaly 
and  Spain  had  been  to  a  great  extent  exhausted ;  the  New  World  had 
not  begun  to  yield  its  argent  treasure;  and  •the  mines  of  Saxony  and 
Bohemia  had  not  reached  their  maximum  productiveness.  It  will  be 
seen  in  the  following  period,  as  at  others  in  this  history,  that  the  devel- 
opment of  new  fields  and  new  methods  of  industry  checked  the  tendency 
created  by  the  currents  of  commerce  and  restored  the  balance  of  value 
fio  seriously  disturbed. 

Table  III. — From  ike  ^acovery  of  Amerioa  to  tJie  opening  of  ike  mines  in  California  and 

Auetralia, 


Bate. 

Batio. 

A.  D. 

15:26 

11.30 

1543 

11.10 

15G1 

11.70 

1575 

11.68 

1551 

11.17 

1559 

11.44 

1G04 

12.10 

icia 

13.30 

1()]9 

13.35 

16J3 

11.74 

1G40 

13.  51 

1C65 

15.10 

1GC7 

14.15 

1CG9 

15.11 

1670 

14.  .'0 

16:9 

l.\00 

ic.-:o 

15.40 

ir»?7-l7W 

14.  07 

1701-1720 

15. 21 

17:il-1740 

15.  OS 

174U171K) 

14.74 

1791-ltOO 

15.42 

1«)1-1310 

1.5.  61 

lell-l^JO 

15.51 

1^1-IH30 

15.80 

1KJ1-1B40 

15.67 

1841-1850 

15.83 

Antbority. 


Apparent  relation  of  markets valae,  as  dedace<l  from  the  British  mint-regnlations, 
some  abaord  and  unsnccessfal  experiments  in  coinage  being  disrcgatiled. 

French  mint-regulations. 
German  imperial  mint-regnlations. 

British  mint-rognlaaons-rezperlmentt  disregarded. 

Upper  German  reflations. 
French  mint-regulations. 

Upper  Gorman  regalations. 
British  regalations. 
French  regulations. 

Batios  calculated  ttom  the  biweekly  quotations  of  the  Hunburg  pricct-cnrrent, 
giving  the  value  of  the  gold  dacats  of  Holland  in  silver  thal(M  s,  dowu  to  1771, 
and,  after  that.,  in  flue  bilver  bars.  The  nominal  par  of  ezchango  during  this 
period  was  1 :  14.80;  and  the  quotations  show  the  variations  of  the  uiarkot  rate 
in  percentage  above  or  below  this.  At  par,  6  silver  marks-banco  were  equiva- 
lent  to  one  aucat,  08  20^7  ducats  containing  one  mark  (weight)  of  fino  gold,  and 
S7|  silver  mArks  banco  containing  one  mark  (weight)  of  fine  silver.  Hence, 
6  X  68  SO-47  +  27| » 14.80,  the  par  nUio. 


Behahks. — The  first  part  of  this  table,  like  those  which  precede  it, 
is  couipiled  from  imperfect  data,  in  the  absence  of  such  direct  evidence 
of  ruling  market-values  as  is  i'urnished  from  1GS7  to  1840  by  the  Ham- 
burg quotations,  the  appearance  of  which  is  a  significant  indication  of 
the  extension  of  commerce  and  manufactures.  All  conclusions  drawn 
from  the  mint-regulations  of  countries  maintaining  a  double  standard, 
are  affected  with  a  double  uncertainty.  In  the  first  place,  the  frequent 
X)ractice  of  enforcing,  for  reasons  of  state,  arbitrary  relations  of  value 
in  coinage  may  mask  the  real  market  ratio;  and,  in  the  second  place, 
the  lack  of  free  commerce  and  swift  intercommunication  among  the 
nations  may  retard  the  evils  resulting  from  such  arbitrary  action,  and 
postpone  the  necessity  of  legislative  remedy.  Hence  the  change,  as 
shown  by  the  mint-regulations,  may  apparently  occur  some  time  after 
tho  real  changain  the  relative  value  of  the  metals.  Certain  wild  experi- 
ments with  the  coinage,  particularly  in  England,  have  been  omitted 
from  the  table,  as  having  no  real  connection  with  the  actual  relative 
value.  But  if  we  do  not  scan  the  dates  too  closely,  nor  lay  too  much 
significance  upon  the  maintenance  of  a  certain  rale  in  one  country 
alter  it  had  been  abandoned  iu  another,  the  figures  abQve  given,  down 
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to  1G80,  may  fiiraiah  us  an  instractive  picture  of  the  effect  of  tl 
covery,  conqnest,  and  plunder  of  South  America  upon'  the  comnQ 
relntious  of  Euro|)e. 

The  earliest  effect  of  this  discovery  was  the  shipment  of  gold  to 
during  the  first  quarter  of  tlie  sixteenth  century.  At  the  beginu 
that  century,  as  shown  in  Table  II,  the  ratio  of  silver  to  gold  was 
1 :  10.7  or  1 :10.5.  The  average  annual  influx  of  gold  to  Spain,  do 
1527,  probably  did  not  exceed  $400,000.  But  this  supply,  thoi 
seems  small  to  us  now,  would  doubtless  have  depressed  still  furthi 
value  of  gold,  but  for  the  remarkable  productiveness  of  the  Bohi 
and  Saxon  silver-mines.  The  joint  result  of  both  causes  was  a  m 
increase  of  the  amount  of  precious  metals  in  cii*culation,  and  Ik 
rise  in  general  prices,  with  which  we  have  here  nothing  to  do. 
effect  on  the  ratio  between  gold  and  silver  was  a  gradual  increase 
value  of  gold. 

About  1550,  the  annual  supply  of  gold  mav  be  roughlv  estimn 
have  been  8400,000  and  that  of  silver  82,0(K).0(K).  By  'iGOO,  thi 
duction  had  become  about  81,200,000  gold  and  810,000.000  silv< 
1G50,  about  82,300,000  gold  and  815,000,000  silver.  This  incre 
the  supply  of  gold  is  largely  due  to  the  development  of  the  Ct 
coast  and  the  productiveness  of  the  Hungarian  gold-minrs.  Tl 
crease  in  the  supply  of  silver  is  due  to  the  introduction  of  amalgam 
and  its  use,  principally  in  the  form  oC  the  patio  process,  for  the 
production  of  silver  in  Pern  and  Mexico. 

It  is  scarcely  necessary  to  point  out  that  the  relative  value  of  tl 
metals  is  not  in  the  simple  inverse  ratio  of  their  supply.    The  qu 
of  cost  of  production  and  of  superiority  in  qualities  adapting  tli< 
different  purposes  of  currency,  exportation,  ornament,  and  mauut 
mutst  always  play  an  important  part;  and  even  after  all  these  el( 
have  been  calculated,  it  would  be  dillicnlt  to  fix  or  foretell  the  i 
jmce  of  the  metals,  since  the  local,  temporary,  and  fluctuating  d« 
and  so-called  "  movements  of  specie"  come  in  as  disturbing  pLe 
of  that  incalculable  element,  the  human  will. 

Thus  wi»  find  that  in  the  latter  half  of  the  sixteenth  and  the  f 
of  the  seventeenth  century  the  production  of  silver  was  abo 
times  as  great  as  that  of  gold.    The  drain  of  silver  to  the  l-^a 
had  already  begun,  and  a  large  part  of  the  product  of  South 
found  its  way  thither,  returning  in  varied  forms  of  wealtli  an 
to  enrich  and  enervate  the  Mediterranean  nations.    Yet  the  i 
of  the  silver-product  was  great  enough  to  cause  an  increasii 
of  that  metal,  and  a  consequent  fall  in  its  relative  price.     It  ^ 
over,  in  many  countries  a  period  of  war,  and  the  lar<j:e  ex 
incurred  UhI  to  a  general  increase  in  the  gold  coinage.    The  s 
vioh^nt  changes  shown  by  some  of  the  continental  mint-regii 
indicative  rather  of  financial  and  legislative  necessities  than 
cial  changes.    The  English  regulations  seem  to  have  been,  oi 
more  stable,  and  rej)resent  probably  with  greater  accurac> 
enhancement  of  gold,   the  value  of  which,  as  compared  ' 
advanced  <lnring  the  seventeenth  century  about  .*30i)er  cent. 
the  sixteenth  and  seventeenth  centuries  together,  about  4.") 

A  general  tendency  in  the  same  direction  is  visible  m  tl 
century;  but  here  there  is  much  greater  stability,  and  the 
is  frequently  checked. 

Aided  by  the  exact  data  drawn  from  the  Hamburg  (|uot; 
trace  the  causes  of  fluctuation  more  accuratelv  than  in  tbi 
repeat  that  we  are  not  here  concerned  with  the  genera 
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produced  by  the  greater  volame  of  metallic  carrency  and  tbe  nmltipli- 
catioD  of  its  efficiency  through  banking  and  credit.  Our  object  is  to 
Btudy  simply  tbe  agencies  at  work  upon  the  relative  value  of  tbe  metals ;. 
and  we  find  in  this  period,  as  in  former  ones,  counteracting  causes  with 
a  general  resultant  effect  The  influx  of  silver  from  South  America  to 
Europe  was  continued  and  increased  down  to  tbe  beginning  of  the  nine- 
teenth century ;  but  the  export  to  Asia  of  piasters  coined  from  Ameri- 
can silver  assumed  colossal  proportions,  averaging,  as  Professor  Soetbeer 
estimates,  from  1690  to  1800,  about  $6,000,000  annually.  Moreover, 
there  was  a  considerable  importation  of  gold  from  Asia,  in  return,  to 
Spain  and  England.  In  China  and  Japan,  according  to  the  celebrated 
report  of  Sir  Isaac  Newton,  master  of  the  British  mint  in  1717,  the 
pound  of  fine  gold  wns  worth  but  nine  to  ten  pounds  of  fine  silver,  while 
the  ratio  in  Europe  was  about  1: 15.  A  merchant  buying  his  goods  in 
India  with  silver,  and  selling  them  in  Europe  for  silver  or  for  gold,  with 
Tvhich  ho  purchased  silver  again  for  a  new  venture,  would  gain  50  per 
cent,  in  exchange  alone,  besides  the  fair  profit  to  the  trade ;  and,  of 
course,  it  would  be  worth  while  for  him,  after  completing  in  the  East 
his  cargo  of  bulkier  products,  to  lay  out  the  remainder  of  his  cash  capi- 
tal in  the  purchase  of  gold,  which  could  be  easily  stowed  and  trans- 
ported. This  explains  why,  in  the  piracy  and  naval  warfare  of  those 
times,  the  East  Indiamen,  going  or  coming,  were  considered  so  desirable 
as  prizes.  In  either  case,  they  ware  tolerably  certain  to  carry  rich  booty 
of  silver  or  of  gold. 

But  besides  the  export  of  silver  to  India,  and  the  imports  of  gold  from 
India,  there  was  for  a  short  period  a  notable  influx  of  gold  from 
America — ^principally  from  New  Granada  and  Brazil.  The  Brazilian 
supply  was  greatest  from  1749  to  1701,  and  at  that  period  occurred  the 
unusual  phenomenon  of  a  rise  of  more  thati  4  per  cent,  in  the  relative 
value  of  silver,  due  to  this  cause.  From  1701  to  1748  the  average  ratio 
was  1 :  15.19;  from  1751  to  1755  it  was  but  1 :  14.53.  This  reaction,  on 
the  other  hand,  was  checked  by  the  demand  tor  gold  in  the  United 
Kingdom  for  the  purpose  of  coinage  and  for  the  payment  of  heavy  war 
subsidies  to  the  continental  nations  during  the  struggle  with  Napoleon. 
The  Bank  of  England,  it  is  true,  suspended  specie  payments  from  1797 
to  18L9,  and  during  this  period  the  circulation  of  gold  in  Oreat  Britain 
was  reduced ;  but  the  subsidies  and  hoarding  kept  up  its  price ;  and 
the  resumption  of  specie  payments  caused  a  sharp  rise,  so  that  the 
average  ratio  for  1821  was  1 :  15.95.  The  contemporaneous  falling  off  in 
the  supply  from  America,  Africa,  and  India  would  doubtless  have 
carried  this  movement  still  further,  but  for  the  unexpected  development 
of  anew  source  of  production  in  Siberia  and  the  Ural.  In  the  absence 
of  the  political  and  commercial  causes  already  enumerated  as  operating 
to  enhance  gold,  this  sudden  influx  of  it  would  have  mightily  diminished 
its  price.  In  fact,  however,  the  ratio  of  value  was  not  essentially 
changed,  though  the  proportion  of  production  was  for  the  time  being 
revolutionized.  At  the  end  of  the  eighteenth  century  the  whole  annual 
product  was  estimated  at  about  $15,000,000  gold  and  $40,000,000  silver. 
In  1846,  on  the  other  hand,  by  reason  of  the  supply  from  Russia,  the 
gold-product  was  estimated  at  about  $43,000,000  gold,  while  the  silver 
bad  not  increased — ^had,  in  fact,  slightly  fallen  ofit*.  At  the  beginning 
of  the  nineteenth  century,  in  other  words,  the  production  of  the  precious 
metals  was  about  27.8  per  cent,  gold  and  72.2  per  cent,  silver.  By  1846 
it  had  become  about  52.3  per  cent,  of  gold  to  47.7  of  silver.  Yet  the 
relations  of  value  had  changed.  The  average  of  1846  shows  a  ratio  of 
1 :  16.66. 
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From  1841  to  the  present  time  the  relative  values  are  calculated  fitv 
the  Ldndon  qnotations,  as  explained  fully  below. 

Table  IV.— -Jhrn  1851  to  1874,  ineliuwe. 


1851 
1833 
IPM 
1«S4 
1855 
1856 
1857 
1858 
18.W 
18G0 
1»?C1 
1862 
leKK) 
1864 
1865 
18U6 
1867 
IcTiS 
1869 
1870 
ld71 
187a 
18TJ 
1674 


15i46 
15.57 
15.33 
15.:i3 
15.36 
15.:<3 
15.^7 
15.36 
15.31 
15.  :h) 
15.47 
15.36 
l.i.38 
15.  40 
15.33 
15.44 
15.57 
15.  GO 
15.60 
15.60 
l.\  59 
15.63 
15.90 
1&15 


Antbority. 


The  LoDdoD  quotations.  These  give  the  price  of  a  given  weight  of  stand*r^i^^ 
Id  sfailliDgs  an<1  pence  sterling.  Bfaring  In  mind  that  there  is  in  Great  I^Tnaa* 
charge  for  coinage,  and,  hence,  that  the  price  referred  to  varies  exactly  ^^i^^^Sr 
ket'Value  of  the  metals,  we  can  calcukte  the  ratio  as  follows :  The  standard  pwi 

j^  fine,  and  its  value  is  fixed  at  T7f.  lO^d.,  or  934.5  pence  per  ounce  tro^-    Bena 
the  valae  of  an  oonce  of  fine  gold  is  It  ^f  this  som,  or  1019.45  pence.   TXa0  <tiai 

ard  sliver,  on  the  other  hand,  is  tT  floe ;  hence  an  onnce  of  fine  silver  is  ynfrth  IM 

times  as  much  as  an  ounce  of  standard  silver.  If  the  fixed  value  of  an  ovonil 
fine  gold  be  divided  by  1.061  times  the  quoted  price  of  an  onooe  of  standard  fin^ 
tho  quotient  is  the  ratio  desired.    Thus,  if  «  be  the  quoted  price  iier  ounce  in  p(M 

1  081  g~  «~  <^®T  nearly)  is  the  ratio.    Briefly,  dividing  943  by  the  prioe  in  pW 

of  an  ounce  of  standard  silver  gives  the  rat4o  correctly  to  the  second  decimilplii^ 
London  being  the  acknowledged  renter  of  the  commercial  world,  thisratisOT 
mines  the  relative  value  of  tho  metals  among  civilised  nationa 
Tho  table  shows  annual  averages  only.    Tho  lowest  montkly  valuo  of  gold  wMlUI 
in  Mny,  ln59,  and  the  highest  16.35  in  October,  1874.    Tho  annnal  averaf:e  fv  M 
horo  given  is  calculated  upon  the  prices  of  eleven  months  ending  Xovember3iL 


Eemabks. — ^The  discovery  of  gold  in  California  in  1847  and  in  Am- 
tralia  in  1851  threw  an  unexampled  quantity  of  this  metal  into  circola- 
tiou.  While  the  annual  product  at  the  beginning  of  the  century  bad 
been  only  about  $15,000,000,  and  in  184()  had  been  swelled  by  the  Eos- 
sian  placers  to  the  then  astonishing  amount  of  $43,000,000,  it  had 
reached  in  1853,  according  to  Professor  Soetbeer,  a  value  of  more  than 
$105,000,000,  while  the  annual  silver-product  was  scarcely  more  thau 
$40,000,000.  This  enormous  disproportion,  coupled  with  the  continQ- 
ance  of  vast  shipments  of  silver  to  India,  naturally  caused  many  ecouo 
mists  to  anticipate  a  serious  and  permanent  depreciation  of  gold.  It 
appears  from  the  table  that  this  did  not  take  place  in  such  a  degree  aJ 
expected — and  for  two  reiisons.  First,  the  supply  of  the  precious  metals, 
particularly  silver,  on  hand  in  Europe  was  so  great  that  even  the  im 
meuse  production  of  the  gold-mhies  in  California  and  Australia  could 
not  immediately'  cause  an  overwhelming  revulsion.  General  prices,  ol 
course,  advanced  ;  but  that  is  not  the  poiut  now  in  question.  Cheva 
Her  estimates  that  the  gold-production  from  1500  to  1847,  inclusive,  bad 
been  nearly  $3,000,000,000,  of  which  (according  to  other  authoritie^l 
something  less  than  $2,000,000,000  had  come  from  Spanish  Amerit^ 
which  hnd  furnished  in  the  same  period  about  $5,000,000,000  in  silver! 
Of  the  latter,  perhaps  $1,000,000,000  had  been  exported  to  India;  but 
the  stock  of  both  metals  still  remaining  in  Europe  was  large ;  and  the 
introduction  of  silver-plated  wares  liberated  much  silver  which  had  been 
kept  ill  the  form  of  solid  ware.  But  this  would  not  long  have  suiiicedto 
retard  the  fall  of  gold  but  foranothercause,  namely,  the  enormous  eoinagfi 
of  gold  in  the  countries  employing  the  French  system.  Before  discussiug 
this  important  element,  it  is  well  to  point  out  that  the  gold-productiou 
of  California  and  Victoria  suflered  a  diminution,  through  the  exhaustion 
of  the  richest  superficial  placers,  say  about  1860,  which  was  but  par- 
tially compensated  by  the  new  discoveries  in  New  Zealand,  Idaho,  Mon- 
tana, &c.  Moreover,  after  18G6  the  shipments  of  silver  to  India  notably 
declined,  and  finally  the  production  of  silver  from  Nevada  and  other 


MISCELLANEOUS.  479 

MTitories  advanced  to  colossal  proportions.  It  was  in  the  period  pre- 
ding  these  changes  that  the  French  coinage-system  exercised  its  re* 
raining  influence  against  the  depreciat  on  jof  gold.  By  the  French 
w  of  1803,  the  franc  was  fixed  at  five  grams  of  standard  silver,  .900 
le,  and  it  was  provided  that  the  kilogram  of  standard  gold,  of  the 
me  fineness,  should  be  coined  into  155  twenty-franc  pieces.  In 
her  words,  the  relative  value  of  the  metals  was  established  by  law  as 
:  15.5.  By  the  payment  of  a  small  coinage-charge,  any  one  could 
itain  at  Paris  coin  of  either  metal  in  exchange  for  fine  bars  of  the 
me.  Kow,  by  reference  to  Table  IV,  above,  it  will  be  seen  that  the 
tio  between  gold  and  silver  in  the  market,  which  had  been  up  to  the 
ginning  of  the  nineteenth  century  always  less  than  15.5,  ranged 
gadily  above  that  point.  Hence,  there  was  no  inducement  to  coin 
»ld.  Tbe  gold  coins  themselves  commanded  a  premium  for  melting, 
•om  1825  to  1848,  inclusive,  the  French  coinage  was  only  268,000,000 
mcs  in  gold,  against  2,380,000,000  francs  in  silver.  The  law  of  1803 
d  been  passed  at  an  unlucky  i>eriod,  and  its  eflfect  for  nearly  fifty 
ars  was  to  drive  gold  from  circulation  and  flood  Western  Europe  with 
redundant  silver  currency..  But  it  undoubtedly  oi)erated  during  that 
nod  to  check  the  depreciation  of  silver  by  employing  an  excess  of  it 
currency,  and  by  diminishing  the  similar  employment  of  gold,  and 
us  increasing  the  available  supply  of  that  metal  for  other  uses. 
The  reaction  caused  by  the  influx  of  American  and  Australian  gold 
18  immediate.  So  soon  as  fine  gold  was  enough  cheaper  in  the  market 
an  3,444^  francs  per  kilogram  to  make  it  profitable  to  holders  of  it  to 
ke  coin  for  it  at  that  rate,  the  amount  of  gold  presented  for  coinage 
France  was  immense.  From  1851  to  18C7  there  were  coined  in  that 
untry  more  than  5,806,000,000  francs  gold,  against  383,000,000  francs 
verj  and  the  silver  coinage  rapidly  disappeared.  Of  $800,000,000 
ver  shipped  to  India  in  the  period  just  named,  probably  more  than 
If  wa«  melted  down  from  the  coinage  of  the  francusipg  countries — 
auce,  Italy,  Belgium,  and  Switzerland.  Thus  the  new  supplies  of 
Id  found  a  new  application,  and  the  eastern  demand  for  silver  found 
lew  supply,  so  that  the  value  of  gold  Was  kept  at  15.09  to  15.21,  in 
ite  of  the  excessive  influx  of  it,  which  would  otherwise  have  causea  it 
sink  much  lower.  The  practical  abolition  of  the  double  standard  by 
d  United  States,  in  1853,  and  the  increased  gold  coinage  of  Great 
itain  and  her  colonies,  were  subordinate  causes,  assisting  this  tend- 
cy.  But  the  French  system,  serving  for  a  while  as  a  breakwater 
ainst  the  natural  effects  of  great  commercial  facts,  was  itself  swept 
'ay  by  the  tide.  The  disappearance  of  a  silver  coinage  is  more  incon- 
nient  to  the  masses  than  the  lack  of  gold.  The  lack  of  silver  for  cnr- 
icy  brought  about  the  famous  convention  of  December,  1865,  at  which 
ance,  Italy,  Belgium,  and  Switzerland  united  in  the  attempt  to  regu- 
;e  again  the  relative  values  of  the  metals  in  coinage.  But  for  the 
stinacy  of  France,  the  cumbrous  and  fluctuating  system  Of  a  double 
indard  would  have  been  given  up.  What  was  done  was  to  diminish 
B  value  of  the  silver  coinage,  or  rather  to  establish  a  coinage  of  pieces 
)m  a  half  franc  to  two  francs,  which,  being  legally  as  coins  worth  more 
au  they  were  actually,  could  not  be  remelted  or  exported  with  profit, 
was  a  pity  that  even  a  measure  of  this  kind  was  carried  out  in  the 
)st  unfortunate  way.  By  changing  at  that  time  the  weight  of  the* 
Id  instead  of  the  silver  coinage,  the  franc-countries  might  have  ob- 
ined  a  system  in  which  the  weights  of  coins  would  have  been  a  direct 
ation  to  the  metric  system ;  and  if  the  double  standard  had  been 
finitely  abolished,  and  gold  adopted  as  the  sole  standard,  a  foundation 
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woald  have  been  laid  for  that  iuternational  system  which  still  appean  ^  ^ 
an  unattainable  blessing,  a  sy&tem,  namely,  by  which  the  different  nir 
tions,  each  coining  its  own  money,  might  maintain  a  certain  uniform  &d^  «  ,. 
ness  in  gold  coinage,  and  accept  as  legal  tender  all  gold  coins  acconfing ^ 
their  weight  in  metric  units.    The  gram  of  standard  gold  would  thel^^ 
the  international  unit  of  money,  with  which  all  coins  would  gradual V.^^ 
brought  into  simple,  integral  relations.  , 

Bnt  the  convention  of  18G5  chose  a  different  course,  and  it  had  h  ^s^^ 
taken  the  step  of  debasing  the  silver  coinage,  to  counteract  the  e  ~fi^ 
of  the  enhancement  of  silver,  when  a  revolution  took  place,  and  a  d^KVeV 
elation  of  silver  was  inaugurated,  which  has  continued  to  the  pr— rres 
time.  Tlie  causes  of  this  change,  some  of  which  have  been  alK  ^re 
alluded  to,  deserve  closer  attention. 

The  exports  of  silver  to  India  down  to  1856  were  to  pay  for  pro 
of  the  East  exported  to  Europe  and  America.    During  our  civi 
the  extraordinary  production  of  cotton  in  India  increased  this  b 
of  trade,  and  thus  augmented  the  drain  of  silver  in  that  dire^ 
Moreover,  between  1856  and  1866,  large  sums  of  silver  went  to  In 
loans,  to  be  employed  in  the  construction  of  an  extensive  railway  *-^y- 
tern.    These  special  causes  ceased  after  1866,  and  the  payment 
interest  on  the  Indian  loans  is  now,  so  far  as  it  goes,  an  element  ofTZDn 
otlier  side  of  the  balance  of  exchange.    The  demand  for  silver  in 
is,  however,  by  no  means  extinct ;  and  one  effect  of  the  increased 
opment  of  internal  trade  and  industry  in  that  region  lyill  be  to  ma 
this  demand.    Professor  Soetbeer,  in  proof  of  the  intimate  relati 
tween  the  rate  of  Indian  exchange  and  the  ratio  of  silver  to  gold  i 
don,  calculates  the  following  five-year  averages  from  the  London 
and  the  Calcutta  quotations  for  six-month  drafts: 


di 


Average  of  period. 


IP.-Sfv-'CO 
1.-73  ... 


The  second  great  canse  of  depreciation  of  silver  was  the  c6lossal  f^  ^ 
(luctiou  from  the  United  States.  The  product  of  this  country,  as  I  -^ 
shown  in  another  phice,  was  in  1861  but  82,000,000.  From  1862  to  :  ^ 
incJusivo,  it  was  $15,000,000,  or  an  average  of  $9,000,000  per  \\\\%  ^^ 
In  18(»7,  it  was  813,500,000;  in  1SU8,  812,000,000;  in  1800,  §ir,,000,^. 
in  1870,  J<10,000,000;  in  1871,  §22,000,000  ;  iu'lS72,  825,7r>(),000;  in 
8;3(i,."}00,000.     The  declared  importations  into  Great  Britain  were : 

1870 JC3,387     ^^ 

1871 t 5,081).       '1^ 

1872 4,575*B5^^. 

1873 5,902,  ^^ 

The  great  bonanzas  discovered  in  the  Conistock  lode  of  Nevada  h^^ 
been  the  chief  cause  of  the  latest  increase ;  but  the  extraordinary  ao^ 
rapid  development  of  the  silver-lead-smelting  industry  in  Nevada  (Eu- 
reka) and  Utah  has  also  been  an  imj)ortant  factor. 
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bird  cause  of  the  depreciation  of  silver  was  the  abandonment 
rmany,  after  the  Fianco-Oerman  war,  of  the  silver-standard,  and 
ue  of'  a  standard  gold  coinage  for  the  empire.  Professor  Soetbeer 
ites  that  in  November,  1874,  there  was  still  in  circulation  in  the 
nt  German  states  about  $230,000,000  in  silver  coin,  less  than  half 
ch  would  probably  remain  in  circulati<m  after  recoinage,  the  re- 
er  being  thrown  upon  the  market  for  exportation.  The  effect  of 
auge  is  twofold — the  liberation  of  silver  from  circulation  as  coin 
e  increased  demand  for  gold.  The  amount  of  imperial  gold  coinage 
ed  niK)fl  in  1871  was  400,000,000  thalers,  (about  $290,000,000,)  of 
362,000,000  had  been  coined  up  to  November,  1874.  It  was  evi- 
[lowever,  that  at  least  500,000,000  thalers  would  be  required  ;  and 
ould  tend  to  continue  the  special  demand  for  gold, 
countries  of  the  franc-system,  with  double  standard,  have,  how- 
igain  furnished  a  check  to  the  prevailing  tendency  which  has, 
ess,  greatly  modified  the  fall  in  silver.  In  these  countries,  the 
jeing  fixed  at  15.50  by  law,  it  has  been  since  1866  profitable  to 
silver  coined.  In  1872  the  coinage  of  silver  in  the  Netherlands 
3,540,045  florins ;  in  1872  and  1873,  all  the  states  of  the  franc- 
1  coined  some  200,000,000  francs  in  silver.  But  this  could  not 
ue,  and  in  1874  a  limit  was  provisionally  set  to  the  coinage  of 
mc  pieces.  A  new  convention  is  said  to  have  been  arranged, 
mlts  of  which  will  be  very  important  to  the  question  now  under 
eration.  Th/e  depreciation  of  silver  may  be  retarded,  if  the  coin- 
it  as  a  legal-tender  currency  at  a  rate  above  its  market-value  is 
ued.  But  this  policy,  whatever  its  immediate  conveniences,  is 
ry  to  the  true  principles  and  tendencies  of  political  economy, 
^monetization  of  silver  and  the  universal  adoption  of  gold  as  a 
r<l  currency,  with  silver  as  a  material  of  subsidiary  coinage,  is 
which  all  nations  must  come.  The  ratio  of  15.5  is  too  near  the 
e  market  ratio  for  the  last  century  to  be  safely  adopted.  But  the 
f  15,  as  proi)osed  by  Mr.  Elliott  and  other  American  writers  on 
bject,  and  partly  adopted  in  our  coinage,  is  reasonably  certain  to 
peruianently  below  the  market  ratio,  and  hence  to  serve  satis- 
ly  in  coinage,  while  it  possesses  practical  value,  as  an  integer, 
related  to  the  decimal-system. 

view  of  the  whole  history  shows  us  that  the  natural  tendency  has 
ince  industry  and  commerce  were  organized,  toward  a  deprecia- 
silver ;  that  this  tendency  has  been  periodically  counteracted  by 
:reat  causes — the  successive  discovery  of  new  gold-fields,  (Africa, 
the  Ural,  California,  Australia,  New  Zealand,  Idaho,  Montana, 
le  exportation  of  silver  to  the  East,  and  its  elastic  employment 
nage.  It  is  highly  improbable  that  new  Califomias  will  be 
,  though  the  present  production  from  quartz  and  hydraulic 
in  this  country  at  least,  is  likely  to  be  maintained,  and  even  in- 
1 ;  the  demand  for  India  will  not  be  augmented,  but,  by  growing 
K^ity  of  commerce,  probably  decreased,  though  slowly,  and  the  use 
er  in  coinage  will  probably  also  remain  stationary  or  decline.  On 
ler  hand,  the  production  of  silver  will  probably  increase,  though 
ormous  re-enforcements  from  this  or  that  great  bonanza  will  be 
*ary  in  their  effects.  Looking  at  the  subject  on  a  larger  scale,  it 
this  or  that  single  mine,  but  the  vast  area  of  silver-bearing  ter- 
iu  this  country  and  Mexico  which  may  be  expected  to  develop 
aintain  an  increased  production.  What  may  be  the  metallic 
*es  of  Asia  we  scarcely  know  as  yet,  but  their  exploration  will, 

H.  Ex.  177 31 
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at  all  events,  for  many  years  to  come,  produce  nothing  that  the  vast 
population  of  that  region  will  not  immediately  swallow  np. 

All  general  considerations  so  far  seem  to  point  to  a  permanent  depre- 
ciation of  silver.  Not  that  the  price  of  November,  1874,  the  lowest 
ever  reached  in  history  by  the  free  action  of  commercial  and  iudustri^ 
causes,  will  be  maintained  or  further  decreased ;  but  that  the  ratio 
ruling  a  dozen  years  ago  is  not  likely  to  be  regained,  and  the  low  prioe 
of  silver  must  be  accepted  by  miners  and  metallurgists  as  a  part  of  tbe 
economical  problems  submitted  to  them.  When  I  say  that  the  grott 
product  of  a  silver  mine  to-day  is  worth  in  gold  9  per  ceat.  less  than 
it  would  have  been  in  1859,  it  will  be  seen  that  this  is  a  question  iuti- 
mately  connected  with  profits  and  dividends.  Indeed,  the  probable 
suspension  of  mining  and  metallurgical  operations  which  cannot  aifoid 
this  loss  will,  perhaps,  be  one  reaction  tending  to  diminish  the  prodoo- 
tion,  and  thus  check  the  depreciation  of  silver.  In  whatever  way  the 
general  current  flows,  it  is  sure  to  be  interrupted  by  such  eddies,  the 
results,  indirectly,  of  its  own  motion. 


CHAPTER    XX. 

RECENT  IMPROVEMENTS  IN  MINING  AND  MILLING  MACHBJ. 

ERY  IN  THE  FAOIFIG  STATES.. 

By  William  P.  Blake. 

The  recent  extraordinary  developments  of  large  bodies  of  rich  silver 
ore  at  great  depths  in  the  Comstock  lode,  Nevada,  have  given  a  greal 
imi)etu.s  to  tbe  construction  of  mining- machinery  on  the  Pacific  coast 
The  increasing  depth  and  extent  of  other  mines  and  the  discovery  of 
new  districts  have  also  had  a  great  eflect  in  stimulating  and  exteuiiiDg 
tbe  industry.  First  street  in  San  Francisco,  w  here  most  of  the  found- 
eries  are  located,  is  the  chief  center  of  production,  but  there  are  establish- 
ments at  Sacramento,  Marysville,  and  other  chief  cities  and  niining-ccD- 
ters  in  California,  at  Virginia  (J\ty,  Nevada,  and  at  Salt  Lake  City,  Utah. 
Considerable  quantities  of  machinery  for  Utah  and  for  Montana  aud 
Colorado  arc  manufactured  at  Omaha,  Chicago,  Pittsburgh,  and  other 
points  in  the  States  of  the  Misissippi  Valley.  But  San  Francisco  takes 
the  lead,  not  only  in  the  amount  of  machinery  made,  but  in  new  Ibrnis 
and  details  of  construction  especially  adapted  to  the  wants  of  the  miners 
and  the  exigencies  of  each  case. 

The  great  advance  of  late  may  be  said  to  be  in  the  constriction  of 
I^nmping  and  hoisting  machinery  for  operating  at  great  depths,  and  in 
the  arrangement  of  large  mills,  so  that  the  ore  may  be  liandknl  aud 
worked  at  a  minimum  cost  for  hand-labor  and  in  a  more  systematic  and 
satisfactory  manner.  The  enormous  sums  of  silver  and  gold  which  some 
of  the  claims  are  yielding  permit  of  the  construction  of  mills  in  the  very 
best  manner,  the  question  of  cost  of  any  desirable  arrangement  or 
combinjition  of  machinery  being  insignificant  compared  with  the  pro- 
dnetiou  and  the  saving  which  a  proper  construction  peruiits.  The 
machines  and  the  mill  described  in  the  following  pages  may  be  regardetl 
as  the  best  types  of  their  kind  now  in  use. 

PUMPING-MACHINERY. 

The  largest-sized  pump  for  any  mine  on  the  Pacific  coast  has  recently 
been  built  by  the  Union  Iron-Works,  of  San  Francisco,  for  the  Ray- 
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1  Ely  mine,  in  Pioche  district,  Nevada.    (For  descriptions  of  this 

e  the  Commissioner's  Report  of  1873.) 

lepth  to  be  unwatered  from  the  surface  is  1,400  feet,  and  the 

yect  in  view  is  to  free  the  mine  so  as  to  prospect  deeper. 

)  are  six  pnmps,  each  12  inches  in  diameter  and  8  feet  stroke, 

\i\  with  hoist-gearing  upon  the  driving-frame,  so  that  they  can 

ily  handled  in  the  shaft.    The  pump-rods  of  wood  are  in  20-foot 

,  8  by  8  inches  and  12  by  12  inches,  with  scarf-joints,  strength- 

th  iron  plates  abont  15  feet  long,  of  1  by  8  inch  iron.    These  are 

lecured  on  both  sides  of  the  rod  by  1-inch  bolts  at  intervals  of 
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engine,  which  deserves  special  mention,  is  one  of  the  most  ap* 
forms  of  Booth  &  Co.  It  is  horizontal,  the  cylinder  26  inches 
eter,  and  the  stroke  72  inches.  It  is  fitted  with  balanced  poppet- 
operated  automatically  by  means  of  cross  cnt-off  and  the  Scott  & 
governor.    The  bed-plate  is  Scott's 

id  modification  of  the  Corliss  pat-   T. 

The  crank  is  forged  iron,  but  the  -^rrrTrn-^^ 
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•od,  crank-pin,  find  valve-stems  are  of  ^ 
The  main  shaft  is  14  inches  in  dtam- 
e  fly-wheel  24  feet  in  diameter,  and 

in  its  finished  state,  60,000  pounds, 
[IS.  As  a  wheel  of  this  extraordinary 
l1  weight  could  not  be  transported 

piece  over  the  mountains,  it  was 
1  segments,  afterward  carefully  fitted  and  bolted  together  and 
I,  so  that  it  could  be  taken  apart  and  set  up  again  with  accuracy, 
her  pump  is  building  by  the  same  works  for  the  California  mine, 
h  the  connection  with  the  engine  is  made  direct,  without  any 
.  The  cylinder  is  placed  horizontally,  and  the  piston  connects 
e  top  of  the  pumpbob.  The  cylinder  is  8  feet  long  and  40  inches 
eter,  and  is  lined  with  steel.  Pump-bob  upright  16  feet  long, 
izontal  arm  13  feet. 


mexed  outline  sketch  (not  drawn  accnrately  to  scale)  will  serve  to  show  the 
lent  of  the  Raymond  &  Ely  en^ne  and  pomp-gearing,  and  of  the  hoistiuK- 
lent  behind,  which  ordinarily  is  ont  of  gear,  but  can  bo  connected  with  a 
1  the  main  shaft. 
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The  malii  pinions,  worUnff  into  the  12-fbot  pnmp-wheds,  are  36  inchei 
in  diameter,  13  inches  flu»i  1  inches  pitchy  with  the  teeth  aocorately  cut 
These  gear  into  two  mortise-wheels  12  feet  3  inches  to j4tdi-line,  carry- 
ing a  crank-pin  7  inches  in  diameter  between  ihem.  These  wheels  an 
accarately  turned  all  over,  and  the  teeth  are  fJArmed  with  great  care  of 
selectod  pieces  of  second-growth  hickon^i  boiled  tn  oil,  and  driven  m 
with  a  20-ponnd  sledge-hammer.  The  shafts  of  fliese  pump-wheels  are 
12  inches  in  diameter,  and  are  well  supported  by  doable  bearinss.  Tiie 
foundation-bolts  are  23  ISeet  long,  ISie  hoistdrum  is  61bet  in  diamettt, 
and  is  diased  ibr  l|-inch  round  wire  rope. 

The  pump-bob  timber  is  26  inches  bv  24  inches  and  26  feet  long.  It 
is  fitted  with  double  stays  in  fh>nt  and  is  heavily  braced.  The  jonmah 
are  of  wrought  iron,  13  inches  in  diameter  through  the  timbers  and  12 

inches  in  the  boxes.  All  of  tiie  brass-boxes  are 
lined,  having  bottom  as  well  as  side  brasses,  and 
evefy  iwrt  was  designed  to  have  a  central  strain, 
the  pins,  T-inch,  all  being  supported  on  both  sideti 
The  main  bearing  of  tbk  bob  is  of  wrou|^t  iron,  and  is  placed  accor 
ratoly  in  the  intecsection  of  the  center  or  medial  lilies  instead  of  bdot 
them,  as  formeriy. 

A  dnplicato  of  this  pump  and  gearing,  ezoq>ting  the  teeth,  of  the 
pomp- wheels,  which  are  of  iron  instaid  of  wood,lia(jB  bei^  ^^^  %Z  ^^^^ 
&  Ga  for  the  Baltimore  Oonsolidated  mine,  near  Gold  Hid,  Nevada. 
These  are  the  two  largest  and  mdst  complete  pnmping-engines  of  the 
kind  in  the  Padflc  Stetes. 

HOISTlNGhXAGHINBBT. 

The  increasing  depth  of  the  principal  mines,  and  the  large  qaantities 
of  ore  to  be  hoisted,  necessitate  much  more  powerful  engines  and  heavier 
gearing  than  have  been  in  use  heretofore.  The  largest  hoistiDg-gear 
yet  built  was  completed  recently  for  the  Savage  mine,  Gomstock  lode, 
Virginia  City,  Nevada,  by  Booth  &  Co.,  of  the  Union  Iron- Works.  This 
mine  has  attained  a  depth  of  2,200  feetj  but  with  the  new  hoisting-ar- 
rangements it  is  expected  to  push  the  incline  to  a  depth  of  4,500  feet 
Irom  the  surface. 

The  engines  are  horizontal  and  double  cylinders,  24  inches  in  diameter 
and  48  inches  stroke,  with  valve-motion,  and  the  frame  same  as  built  by 
the  firm  for  the  pumplngmachinery  of  the  Bichmond  Consolidated, 
except  that  the  cu^off  is  worked  by  means  of  a  lever  alongside  of  the 
reversing-gear.  The  engine-shaft  has  a  diameter  of  11  inches.  There 
are  two  lly- wheels,  each  14  feet  in  diameter  and  weighing  15,000  pounds. 
Their  position  on  the  shaft  and  the  arrangement  of  the  other  x)arts  of 
the  gear  may  be  seen  by  inspecting  the  diagram. 

The  motion  is  transmitted  to  the  reel  by  a  single  pinion-wheel,  55 
inches  in  diameter,  19  inches  face,  6  inches  pitch,  with  the  teeth  ac- 
curately cut.  This  works  into  a  large  gear-wheel  on  the  reel-shaft,  21 
feet  8  inches  in  diameter,  with  same  face  and  pitch  as  the  pinioo. 
There  are  132  teeth,  accurately  cut,  and  the  wheel  is  turned  all  over. 
It  weighs,  when  finished,  GG,641  pounds.  The  winding-drum  is  conical 
and  designed  for  round  cable.  It  is  26  feet  in  diameter  at  the  larger 
cud  and  14  feet  at  the  smaller.  Length  on  the  tapering  surface,  13 
fc'et.  It  is  cut  with  a  ^J-iuch  spiral  groove,  to  suit  a  2-inch  round  wire 
cable.  It  has  79  grooves,  and  it  will  hold  4,590  feet  of  cable.  The  cable- 
tapers  from  2  inches  to  1^  inches  in  diameter.    The  reel-shaft  is  13 
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inches  in  diameter.  The  tapering  reel,  of  cast  iron,  is  covered  with  an 
oak-wood  casing  6  inches  thick,  in  which  the  grooves  are  cat,  as  shown 
in  the  partial  section  of  the  reel,  herewith. 

This  oak  casing  is  seasoned  and  prepared  by  Wood's  process,  to  pre- 
vent shrinking  and  swelling. 

The  overhead  sheave  is  14  feet  in 
diameter,  and  is  accurately  tamed, 
as  is  also  that  at  the  head  of  the  in- 
cline, which  is  12  feet  in  diameter. 

The  car  and  rope  are  not  balanced. 
The  car  alone  weighs  6,700  ponnds, 
and  carries  a  load  of  10  tons.     It  iSi^^ 
arranged  so  as  to  damp  aatomatically.  ^ 

Uin>£B-GBOUNI>  POBTABLE  HOIST. 
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The  same  firm  have  made  a  small  portable  hoisting-engine  for  nse 
nnder-grouud  to  draw  from  winzes  and  samps.  It  is  run  by  XK)mpressed 
air,  and  can  be  placed  in  drifts.  It  weighs  about  1,200  pounds,  and  is 
compact  enough  to  slide  in  between  the  timbering,  as  it  is  usually  set 
in  the  Gomstock  mines.  The  compressors  are  placed  at  the  surface,  and 
the  air  is  conveyed  below  in  iron  pipes  from  I  to  6  inches  in  diameter, 
branching  to  1^  inches  at  the  machine.  The  cylinders  are  4  by  10  inches. 
Cranks  on  drum-shaft  The  drum  is  20  Inches  in  diameter  and  16  inches 
long.  It  is  provided  with  link-motion  and  a.  brake.  The  outside  dimen- 
sions are  39  inches  wide,  30  inches  high,  and  49  inches  long.  It  will 
hoist  400  pounds  100  feet,  and  is  very  useful  for  work 
below  the  levels  at  a  distance  from  the  shaft. 

Another  small  engine,  for  use  in  the  drifts  to  drive 
ventilating-fans,  is  run  by  compressed  air.  It  is  verti- 
cal in  construction ;  cylinders  4  inches  in  diameter  and 
6  inches  stroke;  fly-wheel  48  inches  in  diameter.  A 
jack-screw  in  the  cylinder-head  serves  to  hold  the  engine 
in  place  usually  between  the  timbers. 

AIB-GOMPBESSOBS. 

For  air-compressors  the  Union  Iron-Works  prefer  the  Band  and  War- 
ing combined  with  their  form  of  engine.  They  are  horizontal  and 
double-acting;  steam-cylinder  16  by  30  inches,  and  air  cylinder  16}  by 
30  inches ;  fly-wheel  12  feet  in  diameter,  weighing  15,000  pounds,  on  an 
8-inch  shaft.  There  are  two  sizes,  the  smaller  being  12  by  30  inches 
cylinder,  and  fly-wheel  10  feet  in  diameter.  Twenty  revolutions  of  the 
small  size  give  a  result  equal  to  a  No.  4  Burleigh  at  thirty-two  revolu- 
tions. The  air  is  delivered  perfectly  cool  and  dry.  They  are  used  by 
the  Ophir,  Consolidated  Virginia,  Belcher,  Chollar,  Imperial,  and  Sierra 
Nevada  Companies. 

The  air-pipes  are  6  inches  in  diameter,  and  are  made  at  the  Golden 
State  Foundery.  Twenty-six  hundred  feet  were  recently  made  there  for 
the  Imperial  silver-mine.    They  are  of  boiler-iron  lap- welded. 

SILVEB-REDUCTION  MILL. 

The  most  complete  silver-mill  in  the  world  has  just  been  constructed 
by  H.  J.  Booth  &  Go.  for  the  Consolidated  Virginia  mine,  Virginia  City, 
Nov.,  to  work  the  ores  direct  from  the  dumps  of  the  mine,  without 
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auy  hauling  by  teams  or  railway-transportatioD,  thus  in  the  oatset  effect- 
ing a  most  imi)ortant  saving,  not  only  in  the  cost  of  moving  the  ore,bm 
in  the  waste  which  inevitably  attends  it.  The  cars  damp  over  the 
"  grizzlies^  into  the  ore-bins.  The  grizzly  is  simply  a  coarse  screen  for 
separating  the  coarse  ore  from  that  which  is  already  sufficiently  small 
to  pass  through  the  self-feeding  apparatus.  It  borrows  its  name  from 
the  grating  used  by  the  placer-miners  to  throw  out  the  bowlders  from 
the  sluices.  As  made  for  this  mill,  they  are  revolving,  each  about  16 
feet  long,  and  constructed  of  heavy  bar-iron  3  inches  wide  by  J  inch 
thick,  placed  on  edge,  3  inches  apart,  and  held  securely  by  bolts  and 
thimbles.  They  are  about  30  inches  in  diaiiieter.  The  ore  which  drops 
through  these  revolving  screens  goes  directly  to  the  ore-bins.  The  d^ 
tails  of  the  mill  are  as  follows : 

The  coarse  ore  separated  from  the  fine  by  the  grizzlies  goes  to  the 
Blake  rock-breaker,  which  delivers  to  the  ore-bins.  From  the  ore-bins 
the  ore  passes  to  the  self-feeding  batteries,  from  thence  to  the  sand- 
tanks  and  to  the  slum-tanks  behind  them.  The  total  fall  of  the  ore 
through  the  mill  by  these  difiPerent  stages  is  52  feet  4  inches. 

The  rock-breaker  is  the  15  by  9  inches  size ;  and,  inasmuch  as  all  the 
fine  ore  is  separated  and  only  the  large  masses  reach  the  breaker,  its 
capacity  is  fully  equal  to  the  demand  upon  it. 

There  are  60  self-feeding  stamps,  850  pounds  weight,  7  inches  drop, 
and  85  drops  to  a  minute.  There  are  32  improved  pans,  with  5-ibot 
mullers,  making  85  turns. 

A  charge  consists  of  If  tons  of  pulp,  and  is  renewed  each  five  hoars, 
making  the  capacity  for  each  pan  8|  tons  a  day.  There  are  16  settlers, 
9  feet  in  diameter,  36  inches  deep,  14  revolutions;  two  clean-up  pans, 
each  48  inches  in  diameter  and  12  inches  deep,  making  16  revolutions: 
four  agitators,  8  feet  in  diameter,  5  feet  deep,  21  turns;  four  sulphnret- 
paiis,  5  feet  in  diameter,  24  inches  deep,  50  turns;  two  sulphuret-pan 
settlers,  8  feet  in  diameter,  24  inches  deep,  14  turns ;  one  hydraulic  ele- 
vator, tor  handling  amalgam;  six  retorts,  14  inches  by  4  feet  long. 

All  the  quicksilver  is  moved  by  pumps,  which  force  it  into  the  dis- 
tributing tank,  from  which  it  is  drawn  into  the  charge,  then  into  the 
pans,  the  settlers,  and  the  strainers,  from  which  it  flows  back  to  the 
receiving-tank,  which  supplies  the  pump.  It  thus  makes  the  circnit 
without  being  handled,  or  spilled  and  wasted,  leaving  nothing  bebiud 
but  the  amalgam  and  such  portions  as  may  be  carried  off  in  the  tailings. 
This  is  a  great  labor-saving  arrangement,  for  the  weight  of  the  quantity 
of  quicksilver  required  to  work  240  tons  of  140-dollar  ore  is  not  less  than 
32  tons.  In  the  old  mills,  the  quicksilver  was  carried  about  in  pails  and 
flasks,  and  there  was  inevitably  a  great  waste  by  spilling. 

The  steam-engine  for  this  mill  is  a  low-pressure  compound  condensing 
one,  with  the  same  style  of  frame,  valves,  and  governor  before  described 
as  built  by  the  firm  of  Booth  &  Co.  for  the  large  pumping-engiue.  Tbe 
initial  cylinder  is  24  inches  in  diameter  and  48  inches  stroke.  Speed. 
5.">  revolutions  per  minute.  The  air-pump  is  worked  from  the  cross-head: 
crunks  are  set  opposite  each  other.  The  motion  is  perfect.  In  startiug 
the  mill  with  the  new  and  rough  shoes,  the  friction  of  the  shafting-stamps 
and  breaker,  G6G  horse  power  were  developed,  and  after  running  for  a 
time  and  getting  smoothed  down  580  horse-power  are  required.  It 
re(iuire(l  100  horsepower  for  the  stamps  and  breaker  when  new,  and  I'l 
horse-i)ower  to  each  pan,  with  its  proportion  of  settlers,  agitator,  sul- 
phuret-pan, and  quicksilver-pump. 

The  boilers  are  eight  in  number,  each  54  inches  in  diameter,  10  feet 
long,  3.J-inch  tubes.    Drum,  36  by  14  feet;  mud-drum,  24  by  13.J  feet 
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They  are  set  in  fonr  pairs,  each  pair  being  detachable  and  complete  in 
themselves.  Twenty -eight  cords  of  wood  are  required  daily.  Twenty- 
two  inches  of  vacuum  were  obtained,  but  it  was  found  more  economical 
to  carry  18  inches  and  feed  the  water  hotter  to  the  boilers.  The  con- 
densing-water  is  cooled  by  a  pond  open  to  the  air.  It  enters  at  one  end 
and  flows  back  to  the  condenser  at  the  other  end  perfectly  cool.  The 
engine  gives  20  horse-power  to  a  cord  of  wood,  while  the  best  old  steam- 
mills  give  only  12  horse-power  and  an  average  duty  of  10. 

The  stamps  at  this  mill  crush  five  tons  each  of  the  ore  in  twenty -four 
hours,  while  the  duty  at  the  best  old  steam-mills  ranges  from  1  Jto  2J 
tons  to  a  stamp.  Each  pan  works  8^  tons  in  twenty-four  hours,  giving 
the  mill  a  capacity  of  260  to  280  tons  a  day. 

Some  of  the  special  and  new  points  in  this  mill  may  be  further  enu- 
merated. 

1.  The  ore  loaded  in  the  mine  goes  to  the  bins  without  handling  over. 

2.  The  ''  grizzlies  "  separate  the  coarse  from  the  fine  ore,  and  deliver 
only  the  coarse  ore,  requiring  breaking,  to  the  breaker. 

3.  This  separation  enablos  one  man  to  handle  all  the  coarse  rock  that 
260  tons  of  ore  yield. 

4.  The  self-feeders,  rendered  practicable  by  the  uniformity  in  size  of 
the  ore,  enable  the  sixty  stamps  ^to  be  supplied  uniformly  with  the  atten- 
tion of  one  man  only.  There  is  here  a  great  saving  of  labor :  one  man 
at  the  breaker,  three  men  (eight-hour  shifts)  at  feeders  j  total,  four  men 
in  twenty-four  hours,  (the  breaker  working  but  eight  hours.)  In  the  old 
mills :  four  men  at  breaker;  at  feeders,  four  men  to  a  shift;  total,  six- 
teen men. 

5.  The  slums  are  delivered  in  tanks  behind  and  on  the  same  level  with 
the  sand- tanks;  hence  sands  and  slums  are  worked  at  the  same  time, 
saving  the  labor  of  hauling  the  slums  from  a  lower  level  to  the  pans. 

6.  All  the  quicksilver  is  handled  by  machinery,  saving  all  the  manual 
labor  hitherto  required  for  this  purpose. 

7.  The  amalgam  is  transported  on  a  car  holding  two  tons,  and  is  low- 
ered by  machinery. 

8.  The  engine  is  a  condensing  compound,  and  the  water  is  cooled  in  a 
simple,  economical  manner. 

These  improvements  combine  to  produce  the  extraordinary  and  very 
satisfactory  results  cited,  of  which  the  designers  and  makers  may  be 
justly  very  proud. 

The  ore  so  worked  ranges  about  $140  per  ton  in  value.  The  bullion 
is  turned  out  .937  fine. 

This  mill  commenced  running  on  the  8th  of  January,  1876.  Its  cost 
sras,  approximately,  $350,000.  A  larger,  and  perhaps  more  complete,  mill 
is  now  (April,  1875)  building  by  Booth  &  Co.  for  the  California  mine. 


CHAPTER  XXI. 

MISCELLANEOUS  STATISTICS. 

GOLD  AND  SILVEB  PRODUCTION  FOB  1874. 

Mr.  J.  J.  Valentine,  general  superintendent  of  Wells,  Fargo  &  Co., 
published  recently  the  company's  annual  statement  of  precious  metals 
produced  in  the  States  and  Territories  west  of  the  Missouri  River, 
including  British  Columbia,  during  the  year  1874,  which  shows  an 
aggregate  yield  of  $74,401,055,  being  an  excess  of  $2,142,362  over  1873. 
Ualifornia,  Nevada,  Utah,  Colorado,  and  British  Columbia  increased; 


mSES  AfiD  lONINO  WEST  OF  THE  KOCET  MDUHTADSS. 


OregfHi,  WashiDgtOD,  Idaho,  Montana,  Arizona,  and  Mexico  (w< 

decreased.    The  increase  in  I7evada  and  Colorado  is  merely 

bnt  in  Oalifomia  and  tJtah  it  is  $3,100,000,  three-fourths  ol  whkli 
the  credit  of  OaUfomia. 
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as 

SS 
■■US 

1,IM,«3 

"'IS 
11 

JS.W, 

•tiSS 

noxna 

3M3AM 

ists 
'Is 

9SI.JT!) 
VI4,C<E9 

MnxMO 

825,000 

ue,  ^^7 

Hiueu 

«,«a.H3 

3iOM.Ut 

'«"■" 

•tl«l« 

My  own  estimate,  which  differs  in  some  respects  Atom  that  of  iSi. 

Valentine,  has  been  given  in  the  introdootory  letter  at  the  beginning  o( 
this  report  as  follows: 

ArlEona ,.  $4S7,0aa 

Oalifomia  .: 20,300,531 

Colorado 5,188,510 

Idaho 1,880,004 

Montana 3,844,722 

Nevada 35,452,23! 

New  Mexico 500,000 

Oregon $609, 070 

Washington 154,535 

763,006 

Utah 3, 911,  an 

Wyoming  and  other  Boarces 100, 000 

72,428,20* 

TEEAStTEE  ESPOHTS  AND  RECEIPTS  AT  SAN  FRANCISCO. 

[From  Comnitirclat  Herald  and  Market  Review,  January  14, 1875.] 

Treasure  exports. 

Our  ti-easure  exports  during  the  laat  three  years  have  been  as  follo\n^ 

excluaive  of  sliipinentH  through  the  United  States  mail: 


l^ 

i™. 

.874 

a,38a,aaaK 

10  3ia^M9  a 

98.  on  8a 
s,sen.<n5  w 

tiiSfT.euTC 

607,100  81 
6.3334  333  90 

*^^S2 

8.M4.J«2 

<»1>,G09« 

iiaiaai 

..^«.« 

S*.T15,l»SB 

aa.ien.ma 
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The  comparative  descriptions  of  oar  exports  of 
table  vere  aa  follows : 
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1?R. 

im 

IBJt. 

til,  BIO.su 

1,43T.M1 
31.007 

»',  me,  173 
3;mo63 

3iSsM 

^:SS 

'^gi 

133,  m 

130,000 

a».m.43t 

M.7IS,liS 

30,180,533 

Combined  ej^Mftt. 

The  combioed  exports,  treasure  and  merchandise,  exclnsive  of  over- 
laod  roUroad,  dtiring  the  past  twelve  months,  as  compared  with  the 
same  time  in  1872  and  1873,  were  as  follows : 


IBH. 

1873. 

157*. 

«as 

tU,  7IS,  190 

31, 160.  SOS 

130.190,033 

53,itl3,1»68 

S5,B75i33» 

!fe,xs,BBa 

SeceipU  of  treasure. 

The  following  table  comprises  the  receipts  of  treasure  in  this  city, 
through  Wells,  Fargo  &  0o.'8  Express,  during  1874 : 

Rvm  Ike  Horlifm  aad  ioutktr»  utmti. 


im*. 

surer  bnlllon. 

Goldblrt,*... 

Cain. 

TotBl*. 

1^21 
l:S;Io^ 

1.KM.BK 

i,»i.3e> 

1.517.793 

l:aili! 

HA  MB 
432,174 

MS.  an 

0^741 

703.  M3 
751:448 

514.418 
4911. 33» 
430.  OM 

SJ:IS 

no:  ,11 

!44oa,Jtn 

0,941.11X3 

3.09(1,3:17 

il.BM,01T 

U^dED.OM 
ll.7«.3«> 

fl,»l6.70* 

Hooo.fou 

rOKOH 

H,M3.m 

1I.7MIU1 

o,U0.33g 

7,  Ills,  ow 
«,4ii7.B17 

iii,4aii,iu 

490    MINES  AND   MINING  WEST  OP   THE  EOCKY  MOUNTAINS. 

From  Ihe  northern  coast 


Jannary  — 
February  . . 

March 

April 

Mity 

Jane 

July 

Augnst 

September . 

October 

November  . 
December  . 


1874. 


Silver  bullion. 


1300 


Totals , 

Total*,  1873 
Totals,  1872 
Totals,  1871 
Totals,  1870 


300 
4,200 


9.785 


Gold  bars,  &o. 


$135,300 

57, 478 

63,798 

97,545 

133,011 

107.820 

137.422 

199,066 

118.520 

330.664 

177,805 

91,001 


1,548,430 
1,441.438 
2,305,414 
3,552.668 
3,380,560 


Coin. 


$53,45!7 
144,803 
69,383 
38,487 
57,275 
50,493 
49.354 
23,892 
30,619 
41.925 
78.175 
40.650 


657.482 
878,377 
661,889 
708.096 
533,901 


Totik 


133,  la 

189,9 
S3,S 

lana 
ma 

25^8 
131,13 


2,3H« 
2,961,36 
3.SfiO^St 
3,91^C 


From  ike  eouthem  ooaei. 


January ... 
February . , 
March..... 

April 

May 

June 

July 

August 

September , 
October. .. 
November  . 
December . 


1874. 


Totals 

Totals,  1873 
Totals,  1872 
Totals,  1871 
Totals,  1870 


Silver  bullion. 


1363 


1,346 
4,508 
1,230 
1,300 


800 


9,547 
3,C88 
3,884 
5,750 


Gold  bars,  &o. 


$14,292 
20,772 

5,159 
24,693 
24,606 
30,478 
14,790 
10. 318 
17,360 
20,870 

4.  i:2l 
20,280 


208,  445 
180,  537 
274,  240 
347.  G-27 
399,888 


Coin. 


$36,383 
39,191 
31,797 
54,136 
39,395 
37,619 
35.207 
17,206 
15,  lti9 
37,647 

2i,r.",>3 

28, 172 


383,  4(ir» 
570,  OIJ 
564.477 
501.413 
844,  548 


Totak 


|5L« 

6^3» 
69.  SI 
51  AT 
ST.  a 

.V.  X 

4=,4Ji 


eOI.45T 
734. 3J 

l,£Hi^ 


Treasure  product,  imports,  die. 

The  receipts  of  treasure  from  all  sources,  through  Wells,  Fargo  &  Gc's 
Express,  during  the  past  twelve  months,  as  compared  with  the  same 
period  in  1873,  have  been  as  follows : 


From  northern  .'xnd  southern  mines 

Coastwise,  north  and  south 

Imix>rts,  foreign 

Totals 


120,675,721 
2,  079.  9,'iH 
5.  5;t9, 147 


1874. 


$34,621.3.^ 
1.47a.S3l 

:.,  4ra,4j^ 


34,294.826*  41,570,70 
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Movement  of  coin  in  the  interior. 

The  following  has  been  the  circniation  of  coin,  tfarongh  Wells,  Fargo 
&  Co.*8  Express,  during  1874: 


To  Interior. 

rrnmlnterigr 

(i.aM.-iftT 

'■JgS! 

1,312.  no 

1,S73,CS9 
1.  £50.381 

a.  Ml,  on 
9.  OSS,  SIS 

3,^193 

s^^sl^ 

ifl,i)aT,3C3 
iB,«ata3 

3.  SOD,  130 

Ourrenog  movement. 

The  annex^  table  exbibits  the  interior  and  coastirise  receipts,  (Wells, 
Fargo  &  Co.,)  imports,  (foreign,)  aod  exports  for  tbe  jears  ISV^,  1873, 
and  1874: 


IB7J. 

lEn^ 

ier^ 

«~J 

|30.<T8,2*8 

§,0G0.4ia 

IS8,1SS.6T9 
5,530,147 

»3«,097,9«l 
5.473,483 

38,538.060 
S»,  330,430 

34,!B4.8W 
M,  715, 130 

KSM^iW 

9,588,700 

' 

Mint  statistics. 

Tbe  coinage  at  the  branch  mint  in  this  city  for  1874  compares  with 
that  in  1871, 1872,  and  1873  as  foUows : 


1S77. 

1873. 

1873. 

1874 

11..™,  000 

'•E:S 

1.600,000 

a,i:B.oM 
3,7eo;ooo 

1,  900,  ouo 
0,310,000 
1,099,000 

t,s84.ooa 

1,318,000 

(810,750 

!:;as 

1,420,000 
1.090.000 

OGe;ooo 

3,245,000 
I,  3041500 
l!  53).  000 

t900.D00 

Vmm 
t,  awt'oiw 

S,77S,000 

053,000 

a,0H2,O110 

3,1-JD,0» 

"'^SSS 

i,7S':i,ooo 

3U7.000 
3,3!I3,000 

g^::::::::::::;;;:;::::;;:;::::::::::::::::::;;::: 

AaS,i«::::":::::::::::::::::::::::::::::::::::":: 

ipolooo 

^rag 

imMO 

30,030.775 

10.36^600 

a,  075,400 
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OP  THE  B0CK7  UOUNTAIKS. 

^          ,gaS5IE58IB5!SS! 

1 
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1 
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Tiiqo 
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|i 

1 

«^ 

^^i!!? 
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QuickHlver  product  of  Cali/omia  for  1874. 

The  followiDg  statement  was  preparect  for  me  by  Mr.  Charles  B.  Yale, 
of  the  San  Francisco  Mining  and  Scientific  Press.  I  regret  that  a  more 
extended  review  of  the  quicksilver  industry  of  the  year,  from  the  same 
skillful  and  experienced  hand,  miscarried  in  the  mails,  and  was  not  re- 
ceived for  use  in  the  earlier  chapters  of  this  report: 


Mtne. 

COMtj. 

FlMk*. 

OthBT  m'in™.  i^ 

ciDB  len  than  I 

WBoalu 

^ki:"^  **""^  ^ 

pa,  SoQonifl,  ua  Co- 

3U 

EiIlmatMl  pr«lact 

ofmlDeinfiitiDg 

Mmtka 

QuolatUni$,  diridendi,  and  atteiimetita  upon  alock  dealt  in  at  Ike  Snn  JVancigoo  i 
Exchange  Board. 


IFromtho 

Son  FmnclKo  Slock  Report.  Decembtr  JS.  187<.] 

HamP  Df  ™iui«fl„j. 
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luolailoni,  ^.,  at  tie  San  DrancUco  Slock  and  Exchange  Bawd— CoDt:nn«d. 
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Eiijh^il  and  loicent  pricct  of  m'lniiig'Slocki  far  Ihe  ttetlre  months  ending  Dectmber  31,  1S4. 
(Compiled  by  J.  lleniy  Applr?|^to,  Jr.,  Jnt  tlie  CommBIrial  Ht-nld  inil  Market  KeTioir.j 
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Highut  and  lowest  price  of  mining-stoeks  for  1874 — Continaed. 


Janoary. 

Pebmary. 

March. 

ApriL 

Cknnpaiiies.* 

i 
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t 

I 
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1 
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... ••••.*•••*•••••••••••• 
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d  Vireinia 

107  50 

05  00 

135  GO 

16  50 

44  CO 

4  50 

1  75 

1  50 

20 

130  00 

46  00 

3  50 

725 

625 

250 

48  50 

SO 

154  00 

63  00 

87  00 

8  50 

24  00 

3  00 
75 
50 
15 

00  00 

36  00 

50 
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25  00 

300 

10 

1  GO 

20 

186  75 
70  00 
05  50 
11  25 
38  00 
300 
00 

167  00 

60  00 

86  00 

7  75 

28  00 

2  75 

50 

100  00 

7100 

07  00 

10  25 

30  00 

350 

62ft 

100 

$82  50 
60  50 

oai  ........ ....*•••.. ... 

it 

80  00 

Slilft 
80  90 

3  00 

©Hill 

50 

k 

1  00 

exteusios) 

20 

12| 

.a...*.l 

2 

1  00 
625 

12  50 
500 

1  00 
500 

25 

500 

35 
500 

29 

11 

5  00 

(d    W<>«b06    ,,rrr., 

600 
50  00 

500 
33  00 

30  75 

34  00 

46  00 

40  SO 

■d  Amador 

35  00 

35  00 

ek 

It  Baviue 

10  00 
7  00 
250 
4  50 
800 

15  00 

53  00 
800 

18  00 
025 
0  SO 
550 

550 

4  00 
2  00 
SOO 

5  00 
10  00 
25  00 

5  50 
0  00 
4  50 
4  87» 
500 

800 
500 
225 

4  SO 
550 

14  25 

27  50 

600 

11  50 

8  SO 

725 

5  00 

700 
450 
225 

3  121 

4  371 
12  75 
12  50 

4  75 
000 
725 
600 
500 

000 
500 

650 
2  12i 

725 

500 

9  67ft 
4  SO 

1 

400 

5  75 

15  00 

44  00 

650 

10  75 

000 

725 

200 

450 

12  50 

22  00 

500 

10  00 

5  75 

625 

300 
537ft 
18  00 
44  00 

5  75 
0  50 
825 

6  75 
250 

9  25 

4  25 

iAo1idatf!d 

14  25 

38  50 

4  50 

0  00 

6  50 

north)  Conaolidftted  .... 

6  67ft 
8  SO 

275 

200 

. 

300 

3  374 
5  00 

44  00 

2  SO 

23  SO 

4  50 
325 

1  50 
1  25 
250 

20  00 
1  SO 

18  50 
400 
1  00 

250 
1  00 
3  00 

24  00 
275 

21  50 

1  00 
1  00 
200 

19  00 
1  00 

18  00 

1  50 

125 

1  50 

1  00 

300 
35  00 

2  12| 
19  00 

S79 
18  25 

1  12ft 
14  50 

300 
32  29 

250 
19  00 

200 

3  00 

Unrry 

83  00 

.<•  >..  m  J     ••.•.....•••••..... 

1  00 

iriot 

13  00 

1  90 

• 

125 
58  00 
175 
125 
300 

30 

38  00 

1  25 

SO 
100 

75 

59  00 

200 

75 

75 

rcroaa 

93  00 
2  12i 
1  SO 

53  00 

1  25 

75 

65  50 

1  871 
87* 

46  00 

40  00 

^ 

10  00 

00 

225 

700 

250 

6  00 
40 
1  00 
1  25 
200 

700 
40 

1  00 
2-75 

2  SO 

25 
1  00 
1  25 
2S0 

7  871 
35 
150 
2  87| 

5  87^ 
25 
87| 

1» 

"Yoo 

25 
190 
389 

5  87ft 
85 

It 

75 

t .. .............. 

8  59 

MB  Valley) 

.... 

•*"*•• *• 

J '  "2 

11  SO 

17  00 

45 

500 

2  50 
3(00 

000 

60 

5  00 

14  00 

3  00 
1  00 

40 
5  75 

6  50 

000 

20 

390 

200 

19  SO 

500 

31i 

500 

650 

371 

65 

40 

4  90 

"7  00 

15  SO 

35 

4S5 

290 

800 

30 

300 

600 
12  00 
334 
300 

275 

850 

30 

SOO 

5«2ft 
U«5 

30 

3  85 

7  50 

89 

n^mf^lMatfil 

29  00 

625 

90 

18  00 
390 

90 

S5  50 
7  37| 

IHOO 

325 

90 

'25  00 
6  75 

14  89 

cker -. ., 

590 

>Udated 

700 
90 
65 

600 
25 
80 

TOO 

75 
S75 

500 
SO 
00 

TOO 

590 

D 

19 

«l 

50i 

4M 

4  871 

'3  90 

"iii 

399 

L  Ex.  177- 
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UNEa  ABD  KOnsa  WB8T  OF  TBB  BOOST  HOUirrAIKa. 


m^mt  Mi  l*«wl  frtM^mtatnfMlaamfit  mi-CmUmtta. 

— 

w™,r, 

Uanb. 

AprIL 

OMBpUta. 

! 
1 

1 

i 

I 

J 

1 

1 

I 
I 

1 

i 

I 

BOO 
M 

M 

M 
SCO 

8S 

1 

450 

soo 

tl9SS 

"S§ 

'IS 

110  as 

450 

•■IS, 

% 

SOO 
so 

95 

■  9S 

IS 

300 
50 

90 

SS« 

m 

s  w 

■  00 

Jf 

400 
490 
ISO 

12 

100 
4CS 

a» 

TO 

1  50 

IM 
90 

If 

40 

fl 

OpWr „..  - 

100 

114  BO 
flOO 

»50 
4100 
•  00 
300 

90  00 

cow 

460 

IB  99 
40  30 
ISO 

aso 

Is 

eo 

S90 
30 
195 

BOO 

aoo 

50 
500 

ISO 

SO 
6* 

soo 

900 

8  75 

4  00 
W50 

SOD 

1  BO 
100 

am 

1  90 

: 

3« 

1" 

33& 

>3S 

300 

3«l 

300 

10  00 
w 

300 

149  00 

.    430 
3400 
1  M 

uao 
so 

115 

ISO 
35  00 

eso 

1  M 
lOODD 

aoo 

90  00 
»T5 

is 

36  00 

95 

woo 

900 
400 

900 
95 

as 

33  VO 

950 
450 

95  00 

lis 

3  75 
50 

'S 

193  00 
400 

19  00 

HI  DO 
SO  00 

,;» 

93 
09! 

97  00 

110  00 

71  00 

8100 

000 

SI  00 

107  00 

3  00 

2^ 

mm 

1  00 
ISO 

14  00 

08  00 
150 

SSDO 
100 
MOO 
70  00 

ISO 

99M 

s»so 

si 

75 

"5 

950 

eoo 
3n 

esoo 

8S0 

eo 

400 

i!? 

300 

300 

1  00 

11? 

3  00 

IS 

91 

aa 

30  50 

19  00 

15 

Is 

3  00 

100 

V5 

900 
GOO 

soo 

too 

K150 

s» 

550 

19  00 
OH 

300 
S50 

500 
COD 

sm 

B 
15N 

!m 

IS* 

soo 

450 

300 
400 
400 

aoo 

300 

ictt 

395 
95 

aoo 

'  "ioo 

IMI 

311 

139  00 

OH  00 

78  00 

53  00 

etoo 

5100 

BSOO 

7S» 

MISCELLAITEOUS. 
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Bighmt  and  taweat  price  of  mining-stocks  for  1874 — Continaed. 


Hay. 

Jnne. 

July. 

August. 

Companies. 

8 
•c 

1 

S 

• 

•c 

1 
1 

1 

« 
o 

•a 
s 

m 

1 

H 

s 

•E 
P« 

1 
•a 

m 

1 
1 
1 

• 

s 

•a 

m 

• 

t 
1 

AlDllft 

913  00 

25 

400 

$8  00 

20 

3  00 

$19  00 

30 

3  50 

$10  75 

25 

3  00 

$13  25 

111  00 

$15  00 

$11  00 

AIDS. 

American  IHAfr  ,-,^t-,-, t--t 

3  50 

1  50 

2  75 

1  50 

-Ariumjiand  Utoh.-r 

A<*^ni^HMI 

A lamn ....................... 

5C0 
600 

5  00 
5  50 

^mfiricfln  FlAt ....•.•••••.•••••• 

8  25 

6  00 

d  00 

650 

8  50 
5  00 
1  00 

fi  25 

American  C<Niiioli4atsd  .*^ 

1  00 

Andes 

1  25 

87i 

1  00 

624 

75 

35 

25 

Alta 

A  VAArican  Flat.  (<¥>nfch) 

fieloher .,..,» 

87  00 

6  87| 

7  OO 
27  00 

1  00 

250 

30 

3  00 

75  50 
500 
3  62i 

21  00 

1  00 

2  50 
25 

1  50 

85  00 
8  00 

5  871 
29  50 

1  00 

6  00 
37* 

11  00 

77  50 

5  00 
4  00 

23  00 

1  00 

4  00 

30 

6  75 

85  75 
8  50 
600 

26  75 

62  00 
6  874 
4  00 

33  00 

71  75 
7  75 
900 

35  00 

3  75 

5  00 

20 

9  00 

61  35 

ItaitimftrA  CrniflolidatfMl 

6  25 

TMmoxit ..T T 

4  00 

Rflflt  and  Belcher 

22  00 

Sackeye 

50 

Bftcon 

500 

40 

8  50 

3  50 

20 

7  50 

3  00 

Bowery .-- 

20 

BviiioQ  -T- 

7  00 

Baltic  Consolidated 

HaHavtia  -   

2  874 

1  00 

2  374 

1  50 

350 
4  00 
85  00 
73  50 
83  00 
13  374 
19  75 
335 

1  134 
4  00 
75  00 
46  75 
65  50 
10  00 
15  00 
3  00 

1  50 

35 

Bowers 

r!AnM>liilfitMl  VfnriniA 

85  00 
65  00 
89  00 

8  00 
22  00 

3  00 
75 

1  50 

66  50 

52  CO 

77  00 

6  50 

14  50 

2  50 

50 

87J 

84  75 
92  UO 
86  50 
13  25 
24  00 
3  00 

78  00 
59  00 

79  00 
7  00 

16  00 
1  00 

84  00 
59  00 
79  00 
14  624 
24  0 ) 
2  00 
20 

73  00 

ChoUar  Potori 

46  75 

67  50 

Oonfidenoe .-.- - 

10  00 

15  00 

CederberflT  . .. .................. 

1  00 

Chief  of  the  Hill 

5 

Charter  Oak 

75 

75 

50 

35 

Chief,  (east extension)]. ..,-r t 

CAntnil . ................... 

Cnroliiie ....................... 

550 

4  50 

6  75 

550 

8  874 
3  00 

6  50 
3  00 

10  25 
300 

7  50 

Challennre ^,...^.-,^^-^- 

3  00 

ConsoUdated  Washoe 

Califomia 

43  S5 

33  00 

40  00 

35  00 

:\9  75 

35  00 

40  00 

35  00 

I^tiflnman     ._ 

CrODMflidated  Amador. ............. 

4  50 

400 

25 

25 

Cherrv Creek  ...................... 

1  874 

i  i34 

3  35 
1  00 
1  00 

1  85 

50 

1  00 

3  CO 
1  134 
1  00 

i  .")6* 

874 
1  CO 

r!alAV«imA --    

......  .. 

Calistoffa 

" 

Oavton 

6  50 

5  00 

6  00 
600 

4  35 
3  50 

5  50 
13  00 

4  75 
500 

6  00 
13  00 

5  GO 

11  00 

Dexter 

J)aney t.. t 

2  371 

3  87* 
21  25 
35  00 

4  87J 
10  00 
15  00 

800 
2  75 

1  00 

3  25 
17  00 
20  00 

4  00 
8  50 
6  00 

5  37i 

2  50 

2  75 

8  874 
20  6S4 
80  00 

8  50 

9  50 
14  75 

6  00 
2  75 

3  00 

3  50 
10  00 
34  00 

4  50 

8  00 

9  00 
4  00 
2  374 

3  25 

7  75 
18  50 
66  00 

7  35 

8  00 
8  00 

4  50 
3  50 

300 
6  124 
10  00 
58  00 
5  00 
5  00 
1  50 
1  75 
325 

2  00 
9  124 
13  50 
75  00 
8  00 
5  50 
2  50 
2  50 
2  25 

1  50 

SmnlreMill 

7  00 

10  00 

Sxcheaaer 

61  00 

Eclipse 

5  50 

Enreka  ............................ 

5  50 

1  25 

SI  Dorado  (south)  Consolidated 

XInropa 

1  6*24 
1  00 

'PrAnlrlln  „.,,.^,, 

1  25 

1  25 

2  50 

200 

350 

1  50 

2  00 

1  50 

Florida    

3  00 
23  00 

2  25 
17  25 

250 

300 
16  00 

1  00 
14  50 

1  50 

6onld  &, Carrv 

38  50 
2  00 

16  00 
4  OQ 

18  50 
I  00 

12  50 
1  00 

33  50 

3  75 
11  00 

4  50 

17  25 

75 

5  00 

250 

24  00 
1  75 
9  25 
3  75 

17  35 

Globe 

1  37* 
5  00 

Gold  Hill  Qaartz 

3  75 

GenpFAl TjAA  ....................... 

Msle  &, Norcrosa  ................... 

44  00 

1  00 

31  50 
50 

61  00 
50 

37  50 
50 

56  00 
60 

38  50 
SO 

47  00 
25 

38  50 

Hahn  ft.  Hunt 

25 

Hayes  ............................. 

Hermes .................... 

1  00 

1  00 

500    JONES  AND  imriNG  WKST  OF  THB  B00K7  UOXJETAaOL 


icv. 

JVMU 

Jolj. 

A^i. 

OoBfttlM* 

t 

i 

i 

i 

t 

i 

i 

i 

TmiMivlA]  ...«.-.-*-■-..-..-««.■■•••• 

•s 

70 

•4«l 
10 
80 

115 

18  m 
ao 

015 

•4  on 

85 

15 

180 

75 
175 

75 

Hoo 

.  4B 

«ao 

IN 

7 

TnMITIIflF  .......*..•....«•««.■«••«•« 

IndeDendeot 

T4*.  KlfiMim       -    

Tniltf^nMidMit  uul  ''hnflfflh  .....«•<-■» 

IB 

Tdahfiv  (<}raH  YidloY)  ..^.Tr r— • 

■ 

100  00 

HO  00 

Tfl^fntr 

^""* 

jTnils 

"'iio 

7» 

175 
il5 

••* 

4» 

880 

175 
700 

375 
BOO 

100 

5U4 

isir 

1« 

JnMfclMi  ............................ 

ss 

■Tftnliftiiii.......  ••.•«•..•.•.«••■••«  at 

jMob  Uttle 

.1. . .  • .  ■ . 

••••*  •  "■  • 

iTirtrrhtmr fTfimirlWattil ....... rxr^- 

K«a{iwk..^.... 

15  15 
600 

UOO 

38I| 

10  00 
07S 

13  80 
400 

10  00 
000 

170 

MM 

If  ni^ii^wbofllnr.  ...•••.••>■-*>*•■•• « 

Kjontnoky......  ........*.. T1rx.T.--^- 

K.X.CkNMdMatod 

KoMnth  ..X... 

680 

675 

50 

1111 

too 

400 
80 

lUI 

600 

180 

75 

1.00 

080 

115 
311 
75 

375 
65 

300 
78 
79 

1 00 
xm 

1 N 

•8 

TjidT  BnrftB..... .•.........* 

18 

1^80 ••.........••.....•..•••••■ 

H 

I^oqIm ,. 

TjmIj  WfiffhlngtOB  ■■- ..■>. 

' 

IB 

tB 

^oWw  CoBiitook««->»>. •••••••••>•• 

M  Mdoir  TallttT 

1150 

400 

000 
180 

050 
000 

775 
IOTA 

075 
150 

460 

100 

7» 
300 

1  M 

Monitor  IMmont  ....•>..>•......■. 

Ifflfflmoth..,,,. ,,,,,,,,,.■,. ,,,.,,., 

15 

680 

95 

00 
400 

15 

15 

TOO 

35 

15 
615 

15 

17 

500 

95 

10 
300 

15 

Hi 

.9 

SSttt!^?:. :::::;;::::::::::::::::" 

Htdiis 

Maccnta 

900 

966 

S  00 

1  Sft 

Mniisflcld 

Mexionn 

Xowark 

3  25 

2  75 

1  25 

25 

70 
1  75 
1  25 

25 

3  124 
3  874 
1  024 

900 
125 
1  25 

900 
350 

05 
1  75 

4  25 

1  95 

IS 

21S» 
1  fi 

y  0  w  York  Consolidated ............ 

Nevada 

North  Bclmout  .................... 

10 

10 

li 

North  Utab 

18  00 

46  50 

2  00 

300 

8  874 
23  00 
200 
250 

21  00 

45  00 

400 

5  00 

10  00 
22  75 

29  00 
36  00 

16  00 
25  00 

S4  SO 
51  50 

17  91 
87  91 

Overmann  ......................... 

Occidental 

250 

400 

300 

4  60 

175 

Piochis  (west) 

Pnar  ine 

Pioche 

7  25 
75 

1  50 
50 
30 

400 
25 
2.-. 
25 
12| 

10  00 

50 

1  75 

50 

65 

200 

1  50 

300 

550 
25 

1  75 
50 
25 

2  00 
75 

1  00 

7  75 

400 

800 

4« 

Phoenix 

Prtjie  &  Panaoa 

1  00 

50 

1  75 

» 

Picton 

4p 

950 

•  1  50 

1  SO 

25 
1  624 
150 
100 

60 
3  00 

50 
1  00 

991 

SI 
1« 

Pmsnlan ........................... 

PottOD 

75 

50 

Pactlflc 

PhiL  Shftridan 

Qiiintero 

55 

30  75 

3  00 

2  62} 

1  50 

20 

20  00 

2  00 

1  50 

1  00 

35 

24  00 

3  75 

1  67) 

225 

95 

20  00 

2  25 

1  50 

1  75 

10 

20  50 

300 

200 

3  50 

5 

995 

1  50 

75 

900 

40 

15  00 

1  50 

9  50 

4  37| 

5 
095 

10 

%m 

Roil  Jacket,  ilaaho) 

Kve  Patch 

Iwock  laland 4 

Silver  Cloud 

1  75 
09  00 
117  00 
1  87| 

}  4  87* 

30 
8  73 

58 

48M 

71  M 

L5» 

0 
608 

80  00 
87  00 

2  25 

17  00 

1  121 
9  00 

3  50 
C31  00 
>13  00 

CO  00 

64  50 

1  CO 

15  00 

1  00 
6  00 

2  50 
30  00 
11  00 

100  00 

95  00 

250 

28  50 

1  00 
9  25 
5  50 

|l3  00 

**67  56 

C7  00 

125 

15  25 

75 
600 
4  00 

11  00 

90  00 

89  00 

200 

C25  50 

{   4  75 

25 

725 

57  00 
68  00 

1  00 
20  50 

400 
25 

4  SO 

SejiTCirated  Belcher 

Succor 

Sierra  Nevada 

Silver  Penk 

Silver  Hill 

Standard 

South  Chariot 

19  50 
60 

900 
SO 

14  00 
75 

875 

50 

MISCELLANEOUS. 
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Highest  and  lowest  price  of  mining'Siocke  for  1874— Continiied. 


May. 

• 

June. 

July. 

Angnst. 

ComiiMuiies. 

• 

1 

1 

•a 

i 

t 

I 

s 

1 

1 

t 

•c 

o 

5 

1 
1 

1 

1 

•a 

3 

s 
i. 

t 

2 

Rprlnff  VaWev  Wat^r  .  -  - .  ^  - .  -  - .  -  -  - 

192  50 
75  00 

•90  UO 
75  00 

195  50 
75  00 

•94  50 
75  00 

•93  00 

78  50 

1  00 

•93  50 

78  50 

35 

m 

•92  50 

83  50 

1  00 

624 

87} 

75 

800 

•90  50 

Bah  FranciiKo  CrftS'Lieht 

80  00 

Seoator 

62| 
62i 
50 

Soath Comatoclc .- ... 

• 

8«ffn>rat4>d  Ttocic  Tuland 

87i 
3  75 

50 

1  SO 

90 

50 

75 

8a1iitl*atrick 

40 

Satro 

300 

385 

350 

1  871 

1  00 

Soath  Star 

Silver  Cord 

350 

1  75 

1  50 

50 

1  75 

50 

Seflrresated  Calodonia 

TrenoA... 

10  00 
1  00 

14  75 
600 

650 

40 

10  00 

350 

900 

1  00 

13  00 

6  00 

4  00 

50 

11  00 

3.'W 

Tyler 

95 

15  00 

3  50 

35 

10  00 

1  50 

70 

18  SO 

5  00 

50 

Ttnffni  ConaolMatod. .  ..^-^-r-^^r- 

10  00 

XTUA ,-.-„„-- 

3  00 

Virtue 

Woodrille 

3  75 
300 

4  75 

1  00 
1  25 
300 

350 
325 
435 

62* 
50 
350 

3  624 

300 

300 

350 

75 

300 

850 
1  50 
363^ 
1  50 

3  75 

'Waahinrtim  and  Creole 

35 

War  Sagle 

Whitman 

1  35 
1  50 

Watson 

635 

4  50 

500 

400 

500 

500 

Welk.  Fanro  St-  CAt  Mininir  O  t 

Ward 

Tellov  Jacket 

79  00 

64  00 

100  00 

67  50 

93  00 

66  00 

83  CO 

66  00 

Septei 

uber. 

Octci 

iber. 

Nov© 

t 

paber. 

December. 

Companiefl. 

*• 

o 

ja 
u 

.mm 

• 

8 
t 

-s 

113  35 

! 

1 

•a 

i 

1 

i 

p« 
S 

•a 

s 

p. 

1 

i 
1 

•a 

5 

• 

s 

1 

135  00 

•33  00 
1  50 
500 

•14  50 

35 

3  50 

•35  00 

•15  75 

•45  00 

830  00 

Aloe 

3  50 

1  35 

350 

3  00 

3  00 

3  00 

Arii4fui  And  Utah 

Aoierieon  IHat 

17  50 
20  00 
3  13| 
3  00 

700 

500 

90 

300 

13  75 
SO  00 

300 

3  00 

1  00 

79  50 

14  00 
8  50 

45  00 

3  75 
700 

835 
9  50 
1  00 
1  00 
1  00 
55  50 
7  50 
725 

39  00 

3  50 
500 

10  00 

7  50 

9  00 

6  00 

American  ConaoUdated 

6  50 

1  m 

6  00 
1  50 

3  00 

Alta 

1  00 

Belcher 

73  50 
17  00 
9  37^ 

38  00 

4  00 

700 

20 

84  50 

64  00 
725 
7  00 

31  00 

350 
4  00 

20 
850 

58  00 

10  00 

9  87^ 

^32  00 

^35  75 

42  50 

8  00 

7  50 

32  00 

14  00 

61  00 

9  75 

18  25 

|83  50 

44  00 

Baltimore  Consolidated 

7  00 

Belmont 

9  00 

Beit  ond  Belcher 

34  50 

Bacon............... 

7  00 

5  00 

18  00 

5  50 

Bullion 

33  50 

14  00 

si  50 

15  00 

60  00 

16  00 

Baltic  Consolidated 

Bellevoe 

50 

20 

50 

50 

Conaolidated  Yirslnia 

94  00 

84  OO 

70  00 

30  00 

33  00 

1  00 

35 

50 

80  50 

54  50 

55  75 
13  25 
80  00 

75 
10 
35 

120  00 
96  00 
70  00 
29  00 
34  50 
1  00 
50 

91  00 

53  00 

54  00 
19  00 
17  00 

1  00 
40 

188  00 
69  00 
67  00 
39  00 
85  00 
50 
30 

121  00 
53  DO 
44  00 
30  00 
18  00 
60 
15 

590  00 
95  00 
85  00 
53  00 
34  00 

135  00 

65  00 

Crown  Point.... 

4-2  00 

34  00 

f /^.ledonia. ,.., ..,,,......■,..-■ 

32  00 

Cederbenr 

Chief  of  the  Hill 

Cenfivi '. 

Central  Na  3 

Caroline 
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October. 

SovaBbBr. 

D.™.». 

CBdp-ito* 

1 

a 

i 
1 

i 
1 

! 

s 

1 

1 

4 

1 

1 

a 

1 

rn.  J  .  -urn 

10  M 

to  as 
eso 

•■;S 

"SS 

f^g 

•ss 

ss 

^S*;ii-;;;Er-;; 

»5 

<190 

31  00 

OS  00 

saoo 

lie  00 

sa7s 

fttooo 

■B9 

ISO 

so 
en 

100 

1  so 

BO 

EO 

100 

50 

300 

1«00 

10  0* 

laro 

18  00 

10  00 

uss 

SDO 
18  00 

sas 

was 
5  Mi 

^^-.--^- " 

■a  00 

no  00 

10  00 

iss 

MOO 

TOO 

ilsi 

tso 

11  00 

IS  00 

an  00 
10  00 

900 
1100 
090 
900 

•1' 

170  00 
BOO 

100 

190 

aso 
975  00 

11 

im 

1  95 

19  «S 

ISS  00 

7  so 

eoo 

95 

1  00 

100 

a  so 

Ik 

le  BO 

850 
1  H 

ISO 

IS 

gSwaaSSS:::: 

!S 

500 
300 
100 

150 

50 
BOO 

ISO 

soo 

aoo 

i  7S 

t  50 

ISB 

■■'a 

so  00 

StrJl 
800 

sooo 

435 

33  00 
33S 
6U 

as  00 

950 

soo 
soo 

s>oo 

Has 

135 
800 

450 

BOO 

s« 

SO  00 

41  00 

6S0O 

*100 

(BOO 

43  00 

74  00 

»• 

so 

1  50 

1  so 

'f 

100 

1150 

BOO 

MOO 

10  19] 

3100 

iia 

aso 

7I 

SSD 

1  SO 

950 

■■■i» 

us 

00  00 

4: 

7  37 
48  SO 

375 

aeoo 

300 
IS  DO 
■MOD 

tin 

700 

38  03 

bIb 

ais-.^rr-^:;::;;:;-.;:;- 

"is'66 

"is'oo 

500 

"as'oo 

900 

400 

"aaoo 

795 

373 

ao'oo 

7  DO 

■"S'ii' 

3S3 
300 

300 

1  £S 

4  00 
300 

3as 
ao 

90 

ISO 

400 
495 

9  00 

933 

9SS 

871 

EaHnlb 

7im 
914 

1? 

aas 

300 

450 

1*1 

au 

SDO 
SDO 

10  75 

ISO 

000 
150 

1  ra 

'S' 

7  00 
300 

IS 

3S 

ST5 

»7S 

to 

4  DO 

n 

3S5 

S<R 

S5 

40 

450 

50 

'? 

300 

aoo 

800 

I« 

5  1B( 

soo 

B« 

550 

50  00 
ISTI 

IS« 

IM 

ao 

300 

SO 

631 

3^ 

MISCELULNEOUS. 
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JERgkat  amd  Jaweti  j^rice$  of  mimng-^iocks  for  1874~Continned. 


September. 

October. 

Kovember. 

December. 

Companies. 

i 

1 

• 

s 

i 

m 

1 

• 

8 

p. 

•«• 

Z 

•a 

5 

c5 

•c 

P« 

1 

r 
p« 

1 

•a 

5 

i 

1 
1 

■ 

s 
1 

•*• 

m 
e 

■a 

•c 

1 

X«w  York  Conaoliilaied 

•7  00 

900 

20 

13  00 

1  50 

15 

16  50 

225 

15 

9  SO 

I  62* 

64  50 

110  00 

3  00 

4  50 
325 

12  50 

1  SO 

10 

900 

1  00 

43  00 

49  00 

3  00 

950 

1  00 

$4  SO 

12  50 

15  00 

•3  00 

Nersda 

Kwth  Belmont 

15 

3QP 

1  50 

100  00 

70  00 

2  1^ 
1  00 
60  25 
51  50 

20 

3  00 

200 

212  00 

100  00 

15 

Kovth  Carson 

3  00 

Kwth  Uuh 

1  00 

Ophir 

53  GO 
85  00 

21  62| 
39  50 

95  00 

66  00 

OrijriiiAl  Hid4em  Tmmr^- .  -  . ,  r , . 

OM^doDtal 

450 
500 

2  50 
2  75 

400 
900 

2  75 
1  12* 

800 
900 

3  87* 

Oririnal  Oi>ld  Hill 

1  S7| 

Pioobe.  (weat) 

FeaviM 

Piodie 

825 

600 

900 

5  00 

600 
95 

400 
25 

5  75 

3  00 

PhoBoix 

iPiaSi^  A  Panaca  , 

1  75 

23 

1  37} 

10 

Portland 

Pfetoa 

1  00 
500 
1  25 

45 

250 

50 

1  00 
500 

30 
300 

50 
4  75 

19* 
400 

1  50 
495 

50 

Ptntiiin 

3  00 

Pntten 

Poorman 

200 

1  50 

62* 

15 

23  00 

SO 
50 
37* 
10 
15  00 

50 
1  00 

50 
75 

Pneifle 

1  69| 

50 

100 

4  75 

25 

97  00 

50 

P»»l» ,  Shnidan 

50 

Qqfnt^ro x , .  a . . . 

13 
17  75 

19* 
14  50 

85 

^•tidoihI  ATr  El  J      

17  00 

1  00 

2  00 
700 

9  50 
1  00 
1  00 
3  50 

14  7S 

R^  J#rkftt,  (Idaho) ..' 

* 

Bje  Patch 

3  87* 
700 

1  50 
4  50 

600 
450 

395 

3  37* 

600 
9  00 

3  Ot 

350 

KedJackeL  (G<dd  Hill) 

Silver  Ck>ad 

1  50 

81  00 

175  00 

600 
10  50 

75 

51  50 

93  00 

1  50 

450 

Sftvage 

113  00 
253  00 
4  87* 
9  87* 

66  00 

100  00 

9  75 

700 

30  00 

140  00 

3  75 

13  50 

74  00 
110  00 
9  75 
869* 

151  00 

177  50 

700 

98  00 

87  00 

Sejsr^atod  Belcher 

118  00 

Boceoir 

3  7S 

giMT^  y^nMi* . .  . 

13  50 

SIlTerPeak 

BilrerHiU 

18  00 

6  75 

13  50 
2  75 

6  00 
950 

10  37* 

695 

15  00 

900 

Standani 

Booth  Chariot 

18  50 

1  00 

01  50 

86  50 

225 

'  "soo 

91  GO 

86  5U 
87* 

195 

75 

900 

•     •  «  • 

1  93 

Bonih  Overmann 

1  CO 
94  00 

1  00 
99  00 

Sprfnff  VallcY  Water 

99  00 

90  00 

Ban  Franciaco  Gaa-LifhL    

Bfinator , 

1  75 

100 

137* 
995 
1  SO 
1  87* 

X  75 

75 
900 
1  00 
1  00 
1  00 

1  87* 
300 
9  75 
1  75 
4  00 

i  00* 

Booth  Comctock 

9  00 

Be^pegated  Bock  Island 

900 

75 

200 
1  25 
200 

1  00 
1  95 
1  00 

50 

Ba'int  Patrick 

1  00 

Batro 

100 

75 

9  85 

Booth  Star 

BilTerCord 

150 

e^ 

1  50 

SO 

1  95 

sa 

87J 

3  00 

16  00 

1  00 

95  00 

13  00 

W* 
185 

Be«r«Mted  Cnledmift 

Treocn 

10  00 
1  50 

27  50 
5  75 

800 

CO 

15  00 

300 

700 

1  50 

25  00 

4  75 

500 

50 

17  00 

3  00 

900 
87* 
46  00 
675 

600 
37* 
19  50 
325 

900 

Tyler 

IS 

unioD  CoQsolidafeed 

34  00 

Utah 

5  00 

Virtoe 

13  00 

1  75 
200 
1  37) 

6  75 

1  00 
1  00 
1  37* 

CIO  00 

i    4  00 

2  50 

250 

5  00 
1  50 

1  23 

2  00 

}  962* 

1  95 
350 

1  95 

75 
900 

4  00 

1  12* 
400 

1  50 

WaahioKtoD  and  Creole 

7S 

War  Eagle 

1  2S 

Whitman 

Watson 

300 

950 

Wells,  Fhrso&CaMinins  Co 

1  00 

1  00 

Ward 7. 7. 

325 

180  00 

3  00 

Tellow  Jacket 

123  00 

7H00 

129  00 

84  00 

133  00 

87  00 

124  50 

Total 

23,3H8!» 

30,769,910 

26,969,090 

50,682,145 

KoTK.— The  following  oomponiee  have  incroaaed  their  capital  stock,  as  indicated  by  the  two  prices 
given  in  months  when  changes  were  made :  Ophir,  in  January :  Alpha,  in  Febmeiy ;  Bnllion,  in  Peb- 
roar^' ;  Sonth  Chariot,  in  May ;  Sierra  Nevada,  in  July ;  WoodviUo,  in  October ;  Beet  &  Belcher,  in  Ko- 
vember,  and  Goold  &  Carry,  in  November. 
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INDEX  OF  MINES,  MILLS,  WORKS;hETC. 


[Note. — ^This  index  contains  the  names  of  sach  individoal  enterprises  as  are  alluded  to  in 
the  foregoing  report.  In  most  cases  the  counties  in  which  the  mines  or  works  are  situated  are 
also  given.  Reduction-works  belonging  to  mines  may  be  sought  also  under  the  names  of 
the  mines.] 


A. 

« 

Page. 

Abbot,  Lake  Counfy,  California 14 

Abemethy,  Union  County,  Oregon ;..  320 

Accacia,  Alpine  County, California.... ^ 24 

Ada  Ellmore,  Altnras  County,  Idaho.'. 305 

Adam*s  Hill,  Eureka  County,  Nevada 494,406,498,501 

iBtna,  Napa  County,  California 14 

Agnew  d&  Sterbey,  Humboldt  County,  Nevada 261 

Alamo,  Storey  County,  Nevada 494,496,499,501 

Alcyon,  White  Pine  County,  Nevada 273 

Alfred,  Lander  Counhr,  Nevada 241 

AliceCrbss,  Sonoma  County,  California , 14 

Alhson  Ranch,  Nevada  County,  California 127,452,470a 

Almft.  Smelting- Works,  Lake  County,  Colorado 382,388 

Almaden,  Santa  Clara  County,  CaUfomia 13 

Alpha,  Storey  County,  Nevada 203,494,496,499,501 

Alpine,  California 493 

Alpine,  £1  Dorado  County,  California 97 

Alps,  Lincoln  County,  Nevada 493,496,499,501 

Alta  California,  Crow  reservation,  Montana 324 

Alta,  Storey  County,  Nevada 494,496,499,501 

Alta  Montana,  Crow  reservation,  Montana 324 

Altman,  White  Pine  County,  Nevada ^ 273 

Alturas,  Altnras  County,  Idaho 307 

Alturas^White  Pine  Conntyi  Nevada 279 

Alary,  Wyoming •. 430 

Amador,  or  Hayward,  Amador  County,  California 470a 

Amador,  £1  Dorado  County,  California ^ 14 

Amador  Canal,  Amador  County,  California 11,69,71 

Amador  Consolidated,  Amador  County,  California 12,70,493,497,499,502 

Amador  Tunnel,  Lincoln  County,  Nevada 493 

Amarillo,  Sonoma  County,  California 14 

American,  Boulder  County,  Colorado *» 372 

American,  Lake  County,  California 13,14,20 

American,  NapaCounty,  California 174 

American,  Nevada  County,  California — 127 

American  Basin,  Humboldt  County,  Nevada 265 

American  Consolidated,  Storey  County,  Nevada , 494,496,499,501 

American  Flag,  Gilpin  County,  Colorado 364 

American  Flag,  Lincoln  County,  Nevada 493,496,499,501 

American  Flag,  Storey  County,  Nevada ^ 494, 496, 499, 501 

American  Flag,  (south,)  Storey  County,  Nevada 494,496,499,501 

Andes,  Storey  County,  Nevada 494,496,499,501 

Angels,  Calaveras  Coimty,  California 470a 

Annie  Belcher,  Sonoma  County,  California 14 

Antimony  Ledee,  Humboldt  County,  Nevada 259 

Antone,  Yuba  County,  California ...}. 145 

App,  Tuolumne  County,  California .^. 470a 

Argentine, Plumas  County, California — V«-*r ----- ^^^ 

Argentnm,  Jefferson  County,  Montana....'!. .........*. 325 

Arizona,  Humboldt  County,  Nevada  ....'. J.^.^i'CV.;'... 259 
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Ari«onB  and  Utah 496,499,901 

Aiihland,  Salt  Lake  Connly.Ulah 

AflpeD,  San  Juan,  Colorado .. . ., 

Atkins  &,  LowdPD,  Trioity  County,  California ■ >■ . 

Atlanla,  Altnrus  Couuly,  Idaho 

Aubam,  numboldt  County,  Neroda .... 

Augo8tB,Tooelc  County,  Utah 


3,Nje  CouDly,  NoTadtt.. 

AuiuiDii,  White  Pine  Couuly.  Nevada.. 

Avalaucbe,  Alturu  Conuty,  Idaho 

ATslanclie,  Landei  Coouty,  Nevada 


Babb,  Yuha  Connly,  Califoniio Iti 

Bacon,  El  Dorado  Coitnly,  Califotnin 8J 

Bacon,  Sonoma  County,  Caiiromia .  it 

Bacou,  Storey  County,  Nevada 491,496,499.501 

Badger,  Humboldt  County,  Nevada dO 

Baker,  Pill  in  as  County,  California tSI 

Bald  Hill,  El  Dorado  County,  California 91 

Bald  Mountain,  SienaCounly,  California tSl.lSt 

Baldwin,  El  Dorado  Coiinty,  California 9T 

Baltic  Cousolidaled,  Storey  County,  Nevada 494, 496, 409, £01 

Boliic.Tooi'lo  County,  Utah 3Si 

Bultie,  White  Pino  County,  Nevada „ ZJt,tK 

Bnltiraore  Conaolidatod.  Storov  County,  Nernda 494.49G.499;WI 

Baltimore,  Salt  Lake  Connty,  Utah Xd 

Bandenla,  Msjipoaa  County,  California . 66.SI 

Banner,  Nevada  County,  California : 471* 

Barter  Hill,  Plumas  Connly,  California OS 

Barupy,  Calaveras  County,  California . (3 

BaOletl,  White  Pine  County,  Novada -  919 

Balaviaand  Pacific,  Humboldt  County, Nevada 161 

Bates, Gilpin  County, Colorado SH 

Battery.White  PineConntT,  Nevada Sn 

Baiter,  Bouldor  County, Colorado .. ... SH 

Bay  S?ftle,  Owyhfe  County,  Idaho M 

Beor-8kiu,Alluras  County,  Idaho M 

Bcatiy,  El  Domdo  Connty,  California ■ ...... .. St 

BfiiMiocli,  AUnr.iS  Countv.  IJiiho 306 

Bed-Rock,Nevada  Connty,  Cnliromia W 

Belcher,  Storey  County,  Nevada 194,909,327,435,485,494,406,431 

Belle  of  the  West,  Humboldt  Connty,  Nerada fB 

Bellevue,  California 493, 496, 490,  EM 

Bel levne,  Placer  Connty,  California 100,114 

Belmont,  Inyo  County,  California - SI 

Belmont,  Nye  County,  Nevada 979,494,490,409,101 

Bell's,  El  Dorado  County,  California 39 

BenFranyin,  White  Pine  Connty.  Nevada m 

Ben  Lomond,  White  Pine  County,  Nevada SS 

Ben  Vorlick,  White  Pine  County,  Nevada VS 

Bennett,  White  Pine  County,  Nevada V9 

Best  &.  Belcher,  Storey  County,  Nevada 196,494,496,499,11(11 

Big  Blue,  Kern  County,  California ....... , ........ .. 41 

Big  Giant,  Union  Connty,  Oregon .  ............... ...... XD 

Big  Mormon,  Salt  Lake  County,  Utah 30 

Blamarck,  Calaveras  County,  California ........... .... ....  13 

Bitters,  El  Dorado  County.  California SS 

Bitters  A.  Bonman,  El  Dorado  Connty,  California M 

Black,  Mariposa  Connty,  California iTttt 

Black  Bear.  Siskiyou  Conmy,  California 12,166,167 

Black  Hawk.  Humboldt  Connly,  Nevada *. IS) 

Blacker  &  Keating,  Jeffemon  County .......... ........... . 

Blaekfbot,  Crow  reservation.  Montana 3S4 

Blasdel,  El  Dorado  Connty,  CalifbmU ft 

Blue  Point,  Yuba  Connty,  California ...1....^..... ]4S,1M 

Blue  Gravel,  Tuolumne  Connty.  California...... . ...... . iV...l..',... 61 

BloB  Gravel,  Tnbf  Connty,  California .TJ.'. .......; 143,146,14' 

Blue  Gravel .Bang^  jPDmpany,JQaeer .Connty,  OaUfbndiitii'l'l'^yWlW.'-. IW 
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Blue  Wing,  Nye  Coantj,  Neyada 282,283 

Bine  Wing,  Tooele  Countj.Utah 350 

Bobtail,  Gilpin  County,  Colorado 362,364 

Bobtail,  White  Pine  County,  Nevada ^ 278 

Boomerang,  Nye  County,  Iverada 282 

Booth,  Placer  Coontr,  California 109,470a 

Borax  Company,  Lake  County,  Califomia «..p 13 

Borneo,  Nye  County,  Nevada 282,283 

Boston,  Tnnity  County,  Califomia 14 

Boston,  Tuba  County,  Califomia 145 

Boston  and  Colorado  Works,  Gilpin  County,  Colorado 360,361,388 

Boston  Silver-Mining  Company,  summit  County,  Colorado 376 

Bottle  Hill,  El  Dorado  County,  California 05 

Boulder,  Ariaona .-. 392 

Boulder  Hill,  El  DonUlo  County,  Califomia 91 

Bovee,  Calaveras  County,  Califomia 470a 

Bowers,  Storey  County,  Nevada 494,497,499,501 

Bowery,  Lincohi  County,  Nevada 493,496,499,501 

Bowman  &,  Worthington,  El  Dorado  ConnU*,  California..... 93 

Boyd*s  Smelting- Works,  Boulder  County,  Colorado 373,388 

Brandt,  Sonoma  County,  Califomia 14 

Briggs,  Gilpin  County,  Colorado 364 

Briggs,  Sierra  County,  Califomia 470a 

BrightStar,  Kem  County,  Califomia 41 

Brooklyn,  Tooele  County,  Utah 350 

Boover  Ditch,  Yuba  County,  Califomia 143 

Bacoanan,  Tuolumne  County,  Califomia 61 

Buckeye,  Colusa  County,  Califomia 14,493 

Buckeye,  Nevada  County.  Califomia 126 

Buckeye,  Storey  County,  Nevada 494,496,499,501 

Buckeye,  Trinity  County,  Califomia 172 

Buckeye,  Tuolumne  County,  Califomia 61 

BnckeyeNo.  2,  Alpine  County,  Califomia 24 

Buckeye  Hill,  El  Dorado  County,  Califomia 91 

Buckskin,  Salt  Lake  County,  Utah   350 

Buell,  Gilpin  County,  Colorado 362 

Buell's  Mills,  Mojave  County,  Arizona 394 

BuenaSuerta,  Inyo  County,  Califomia 31 

Buena  Vista,  Lander  County,  Nevada 241 

Buena  Vista,  San  Lms  Obbpo  County,  Califomia 14 

Buffalo  Hill,  El  Dorado  County,  Califomia 91 

Ballard,  Yuba  County,  Califorxda 145 

BnlUon,  Storey  County.  Nevada 203,204,494,496,499,501 

Bunker  Hill  Mill,  Lander  County,  Nevada 239 

Burgoyne,  Yaba  County,  California 145 

BnrUngh  Tunnel,  Clear  Creek  County,  Colorado... 366 

Bnmiug  Moscow,  Salt  Lake  County,  Utah 352 

BumS|  Tuolumne  County,  Califomia 470a 

Burroughs,  Gilpin  County,  Colorado 362,365 

Butte,  Humboldt  County,  Nevada 260 

Butte,  Lander  County,  Nevada 241 

Battes,  Sierra  County,  Califomia 470a 

C.  . 

C.T.  Fay,  White  Rne  County,  Nevada 270 

Cable,  Deer  Lodge  County,  Montana 326 

Calaveras 497,499,502 

Caledonia,  Salt  Lake  County,  Utah 334,338 

Caledonia,  Storey  County,  Nevada 494,497,499,501 

Caledonia  Segregated,  Storey  County,  Nevada 495,496,500,503 

California,  Lake  County,  Califomia 174 

Califomia,  Napa  County,  Califomia 14,493 

Califomia,  Nevada  County,  Califomia 137 

Califomia,  Storey  County,  Nevada 196,487,494,497,499,602 

California  Borax,  Lake  County,  Califomia.*. 493 

Calistoga.  Napa  County,  Califomia 178, 493, 497, 499»  502 

CaSlon,  San  Juan  County,  Colorado 385 

Canton  Company,  White  Pine  County,  Nevada 273 
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OMiMnif  WyoBniif******  •••••••••• 

Ctriboo.  Boulder  ISooiitr,  Odondo. 
CHnao,  Inyo  Conntj,  CaUfomUi. 


CmUna*  Herada : 4B6^|i7» 

Caroliiie»  White  Pfne  Ooui^,  Meradft • M^ 

CttioDt  Ca]aT«MCkKiiilj,CalliMriite • ••••••••••.. 

Ohmhi  Cimk,  Caksmai  Ooiiiify,CMIIbnifai •••.•  ••••— 

OMh,  White  Ptne  Otfontj,  Meradft , ....— 

CMket,N^Ooaiitj,Ne¥ad» , *..... 

CftstM,  Ventim CkMrnty,  CeUimiift , — •  ••«.•••••• 

Gtetlle,  El  Dofido Coan^.  CMIfoniia ^ ...—••••— 

Cieto,  GUpin Oomil^f  Colorado  ••••.•••••.••••  •••.••••^••••j»*. •••••••••••••*• 

(Mar,  Napa  Coantj,  Calilbfiiia ^...^  ^ ••••  •^•^. 

Oedar«  Placer  Codh^,  Calilbn^ 1 •••— •.^;«.*... 

Ctedarbenr,  El  Dorado  Connty,  CaKfimia 66,89y47Qeb  dfiQ|^«4NL 

GeoMnt  flilL  El  Dorado  Comity,  CaUfbmla .y.  ••.•.. 

OenfeerriUe,  El  Dorado  Comilj,  CaUftmia ^ ••  •^•...  ..,• 

OentnlfMraa  OoDotgr,  GaUfonila ^ ••—.—  ••—•—         jjjl 

Ceiitial,8ia(  Lake  Comity,  Utah ^ —.'...        '^ 

Central,  BtoB^rCoonty,  Nevada • ••.•.••••••4|^i 

Central,  White  Fine  Comity,  Nevada ^ ^••..  •••.•••..— 

Central  Comstoelc,  Btov^y  Comity,  Nevada —...•••••^ •••••• 

Cenofienlto,  f^einoComitT,Cailfomia.... .•».*.^.    Ifc 

CltfUlenge,  InjroComitjtCaiifonila •••••.;• ••.•••••—».••..• 

Challenge,  Stomr  Comity,  Nevada .«. . ^.. , ....^Mt  Mt,  M^' 

Champion,  EmehaConntj,  Nevada .h..— •••...••.•••••••••••  ••^••.        iH, 

Champion,  Hnmbdldt  County,  Nevada ••••••..,••,.•••        IP* 

Champion,  Lander  Comity^evada • ...,  ••••••        Hi 

Champion,  Tooele  Coonty,  Utah .^ •••..«•••        W 

ChamploD,  While  pine  Cmmlg^  Nevada ••••.«.....        M 

Chance,  White  Pine  CoQnty,Nevada S07.S74fe  miw 976^^11  M 

Chaneej,  Altmae  Comity,  Idaho ..— •....•.•..••        M 

Chanticleer,  Salt  Lake  Comitv,  Utah W 

Chapman,  Lincoln  County,  Mevada 404,  497,  409,91 

Chariot,  San  Diego  Comity,  California J^Htf 

Chariot  Mill,  CaliTornla 493,497,499,501 

Charter  Oak,  White  Pine  County,  Nevada 270,  497,  499, 501 

Cliase,  Yuba  County,  California 14^ 

Cherokee,  Lander  County,  Nevada Ml 

Cherry  Creek,  White  Pine  County,  Nevada 274,  276,  279,  494,  497,  499,  501 

Chester,  White  Pine  County,  Nevada S7D 

Chicago,  Tooele  County,  Utah w 389,  348,350 

Chief,  Nevada ^ 494,  497,499,501 

Chief  of  the  Hill,  Lincoln  Conntv,  Nevada 494,  497,  499,  5M 

Chihuahua,  White  Pine  County,  Nevada 2f8,  299 

Cliimnev  Comer,  Tooele  County,  Utah • ..••.....••••         SO 

Chino,  New  Mexico 3B1 

ChoUar  Potosi,  Storey  County,  Nevada 194,  204,  215,  48S,  494,  497,499,50 

Cincinnati,  Salt  Lake  County,  Utah 3K 

Cincinnati,  Summit  County, Colorado « 33C 

Cissler  &.  Zin,  Madison  County,  Montana ^ ....  95 

Citiaen,  White  Pine  County,  Nevada 278 

City  Rock,  Salt  Lake  County,  Utah 328,332,335 

Clayton,  Gilpin  County,  Colorado 364 

Clear  Creek,  San  Luis  Obispo  County,  California 19 

Clifton  8meltiDg;-Works,  Arizona c......  30S 

Cloverdale,  Sonoma  County,  California 14,177 

Coaley,  Summit  County,  Colorado 375 

Cochrane,  San  Luis  Obispo  County,  California II 

Cold  Spring;,  Boulder  County,  Colorado 369,371 

Cold  Spring,  Park  County,  Colorado 377,330 

Cold  Stream,  Clear  Creek  County,  Colorado 367 

Coleman,  Gilpin  County,  Colorado, .••..  362 

Collum*s  Works,  Clear  Creek  County,  Colorado 388 

CoUum's  Works,  Gilpin  C8unty,  Colorado 3S8 

Columbia,  Lake  County,  California 14 

Comet,  Humboldt  County,  Nevada 260 

Comet,  Rye  Valley,  Oregon * 321 

Comstock,  Altnras  County,  Idaho 306 
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Comstock,  Santa  Clara  Coontj,  CalifomiB..— 14 

Comstock,  Storej  County,  Nevada ^ 3»47Qa 

Comstock,  Snmmit  Coanty,  Colorado 379 

Candor,  Nevada , 494,497,499,501 

Coney,  Amador  Conntj,  California 470^ 

Confederate  Star,  Altnraa  Coontj,  Idaho. ^ *. 306 

Confidence,  Storey  Connty,  Nevada ,.494,497,499,501 

Confidence,  Taolumne  County,  California 58,47te 

Conffress,  Park  Connty,  Colorado 377,%^ 

Confy  &.  Gowell,  Plnmaa  County,  Califomia. leo 

Conaolidated  Amador,  Amador  Connty,  Califomia 493,497,499,508 

Consolidated  Amador,  £1  Dorado  Connty,  Califomia 97 

ConaoUdated  yirg:inia,  Storey  Connty,  Nevada 485,495,497,499,501 

Consolidated  Washoe,  Storey  Connty,  Nevada 496,497,499,50(1 

Cooley,  Qilpin  Connty,  Colorado 351 

CoonHill,  ElDorado  Connty,  Califomia 90 

Copper  Crown,  Arizona * 398 

Copperopoh8MUl,Tintie  district,  Utah 35(1 

Coronado,  Arizona 391 

Coward,  Mariposa  Connty,  Califomia 47Qs 

Crafts,  Amador  Connty,  Califomia 4708 

Cnmdall,  Placer  County,  California 114 

Crater,  Placer  Connty,  Califomia 114 

Credit  Mobilier,  Humboldt  Connty,  Nevada d£l 

Crismon  Mammoth,  Juab  Connty,  Utah 351 

Crispin,  Calaveras  County,  Califomia 470s 

Crispin,  San  Juan,  Colorado 3ift 

Crosby,  Nye  County,  Nevada iW> 

Crosby's  mill.  Clear  Creek  County,  Colorado 369 

Crown  Point,  Storey  County,  Nevada 194,908,220,495,497,499,501 

Crown  Point,  White  Pme  County,  Nevada tJl 

Crown  Point  Extennon,  Stor^  Connty,  Nevada 495 

Crown  Point  Ravine,  Storey  Conn^,  Nevada 495,4^,499,5091 

Crown  Prince,  Salt  Lake  County,  Utah 3:tt,333 

Crown  Beef,  Arizona 399 

Cnmmings  Elill,  Plumas  County,  Califomia 15(^ 

Curtiss  &  Keller,  White  F^ne  County,  Nevada iSH 

Cuyahoga,  El  Dorado  Connty,  CiJifomia 95 

Cyclops,  White  Kne  County,  Nevada tSt 

D. 

Daney,  Storey  Connty,  Nevada 495,497,499,50:^ 

Doonebroge,  Tuba  Coujoty,  Califomia 470s 

Dvdaoellfls,  Placer  County,  California JOO 

Dardanelles,  Stortry  County,  Nevada 4^,  497, 499, 5ltt 

Davenport, Salt  Lake  County,  Utah 3)^,335 

Davidson  Flume,  Trinity  County,  Califomia J70 

Davis,  El  Dorado  Connty,  Califomia 83 

Dawis,  Yuba  Connty,  California 145 

Dayton,  Stor^Coun^,  Nevada 210, 495, 497, 499, 5l« 

Dayton  Mill,  White  Pine  Connty,  Nevada 867 

De  Soto,  Humboldt  Conn^,  Nevada 905 

Dead  Medicine,  Boulder  Conn^,  Colorado 372 

Deer  Creek,  Yuba  Connty,  Califomia 147 

Defiance,  White  Pine  County,  Nevada 272 

Dideri»«mer,  Placer  County,  Califomia 106 

Denver,  Boulder  County,  Colorado 372 

Denver  Smeltinr-Worka,  Denver,  Colorado 3d8 

Deseret  Consolidated,  Utah 496 

Dexter,  Storey  Connty,  Nevada 40),  497, 499, 502 

Diamond  Tunnel,  Clear  Creek  Connty,  Colorado 306 

Diaz,  Inyo  County,  Califomia 31 

Dictator,  Wliite  Pine  County,  Nevada 278,279 

Dives,  Clear  Creek  County,  Colorado 307 

Dividend,  Ahuras  County,  Idaho ••  306 

Dixon,  Tooele  ConDty,Utah 343 

Doctor  Hill,  Calaveras  County,  Califomia 470« 

Dolly  Varden,  Lake  County,  Colorado SS2 
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l>oiieMt«r, SI  Dorado  Oo«ilT,CUIIbnilA «...«.^ 

DoMr  HaiipoMConDlifiCiUftnridft ..« • .^ • 

X>ofni  East,  Bktm  Cmnty,  OaUfiwiilft ^ 

Dnw,  El  Dondo  Coulj,  OaUlbniift * • 

Dondeiberg,  Esreks  Ccunljt  Neradft  ...•  •• ••• •••..—  .... 

Datoh  HiU,  nuniM  Comitj,  CUUbniU «.. 

DntflinMm,  HmnbddlCow^,  Hwmdm • •  — .  •••.  «•-•. 


Eagle^  Homboldt  Cwmtj,  Kerftda  ....••  .••••••  ••••••  ••.••«.•  ••4..«  ••••••  •••^* 

Eagle,  Taolanuie  Ocraii^,  California ••••..  .•••..  ......  ••••  ••.*••  .a.*^ 

Eaitarn, Sonoma Connty.  California .......•••••.—••••••— 

Sberhardt  and  Aoroia,  wUta  Fbe  Coon^,  Nerada «.••.•••••— <.• 

Sberhardt  and  Anrom  Mill,  White  Fine  Coon^,  Nevada ^••••^.••.. 

Eeiipae,  Altnraa Conn^  Idaho •.•....•.•••••••••••— ....^ 

EeUpae,  Injo  Coanfyj^California •••••.•.•. .  •...  ..^^ 

Edipoe,  (Winten  &  Plato,)  Scorej  Coonfy.  Vefada 406^407, 

Eddj,  Nevad*  Coontr,  Caufornla ....«...•.• ....  ..•.  •••.—• 

Edgar,  White  Pine  Coonl^,  Kerada •^.•.••••,;^ 

Edith,  Sonoma  Conntj,  California ••.•...•„ 

El  Cfl^itan,  White  Pine  CooiOt,  Nerada, .' •^•••.••— 

El  Dorado  CanaL  £1  Dorado  Oonntf  ,  California 


£1  Dorado,  (nox:h,)  N^e  Ceonty,  Merada **-rrv4^£i 


Dondo,  (soath,)  Nye  County,  Nevada 990^494, 

El  Madxe,  Napa  County,  California N 

Elephant,  Lake  ConnW,  Colorado ••...•••  •••«.        91 

Elephant,  Salt  Lake  Connty,  Utah m 

Elfrin,  Cohiaa  Coanty,  CaliiMnia •••.•....•         M 

Elnah,  White  Pine  Coon^,  Nevada • .«.        M 

ElkoTonnel,  Elko  Connty,  Nevada M 

BlUs  Elko  Connly,  Nevadfa ^ M 

EllaBmoe,  Hamboldt  Connty,  Nevada •—.......•        M 

Emily,  Salt  Lake  County,  Otah 391;^ 

Emma,  Salt  Lake  County,  Utah SSIS,  330, 335^81 

Emma,  Sonoma  County,  California ---••..-.....  M 

Emma  Dean,  San  Juan,  Colorado • •...  ......         3S 

Emmett,  Gilpin  County,  Colorado ••..•.......         964 

Empire,  Colusa  County,  California 14 

Empire,  Mendocino  County,  California 14 

Empire,  Nevada  County,  California 12,126,127,136,139,140,1761 

Empire,  Owyhee  County,  Idaho - ....496,497, 

Empire,  Storey  Connty,  Nevada ...... 

Empire  City,  Elko  County,  Nevadit 

Empire  Mill,  Storey  County,  Nevada 495,497,490;fin 

Empress 497,409^5tt 

Endicott,  White  Pine  County,  Nevada 91 

Enriquita,  Santa  Clara  County,  California ..'. M 

Enterprise,  El  Dorado  County,  California... « .  97 

Enterprise,  Lander  County,  Nevada ....         911 

Enterprise,  Salt  Lake  County,  Utah SB 

Epley,  El  Dorado  County,  California 87,97 

Esperanza,  Inyo  County,  California . 3S 

Eureka,  Nevada  Connty,  California 12, 127, 131, 139, 140, 470a,  4m^  497,  499,5116 

Eureka,  Plumas  County,  California 470i 

Eureka,  Eureka  County,  Nevada 399 

Eureka  Consolidated,  Eureka  County,  Nevada 245,  494,  497, 499^569 

Eureka  Hill,  Juab  Countv,  Utah SI 

Europa,  Storey  County,  Nevada 495, 497, 499, SOI 

Evening  Star,  Siskivou  County,  California 167 

Excelsior,  Humboldt  County,  Nevada 493 

Excelsior,  Sonoma  County,  California 14 

Excelsior,  Wyoming 4S1 

Excelsior  Canal  Company,  Tuba  County,  California 143, 146 

Exchequer,  Alpine  County,  California .•-.81,26,27,470t 

Exchequer,  Storey  County,  Nevada 203,205,495,497,499,50 

Exchequer,  White  Pine  County,  Nevada 274 

Exchequer  Mill,  White  Pine  County,  Nevada 967 
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mount,  Storey  Conntjr,  Nevada 495,497,499,502 

Play  Companj,  Park  County,  Colorado 375 

,  Placer  County,  California 106 

t.  National,  Gilpin  County,  Colorado 302 

-bawk,  Placer  County,  CaUfomia 102 

,  Gilpin  County,  Colorado 302 

e.  El  Dorado  County,  California 87,91 

I  Cent  Hill,  El  Dorado  County,  California 91 

jstaff,  Salt  Lake  County,  Utah 328,331,333,338,353 

fataff,  Sonoma  County,  California ]4,176 

ilia,  Tooele  County,  Utah 348,350 

aTempIe,  Yuma  County,  Arizona 393 

ida,  Storey  County,  Nevada 495,497,499,502 

rery,  Storey  County,  Nevada 495 

:-hundred-and-twenty.  Storey  County,  Nevada 495, 497, 499, 502 

iklin,  Storey  County,  Nevada 495,497,499,502 

lerick.  Salt  Lake  County,  Utah 332,333 

lerick*8  mill,  Hassayampa  Creek,  Arizona 394 

man  &  Pease,  Park  County,  Colorado 375 

dont,  Alpine  County,  California 24 

ich,  El  Dorado  County,  California 84 

ich  Hill,  El  Dorado  County,  California 83,86 

ch.  Storey  County,  Nevada 495,498,501,503 

ich,  White  Pine  County,  Nevada 269,279 

ch  Ravine,  Plumas  County,  California 161 

idship,  Inyo  County,  California 32 

G. 

es,  Mariposa  County,  California 51 

oa,  Tooele  County,  Utah 328,347 

igher,  Yuba  County,  California ]45 

iuer,  Gilpin  County,  Colorado 364 

jaldi,  Calaveras  County,  California 65 

^aldi,  San  Juan,  Colorado 385 

ral  Grant,  Alturas  County.  Idaho 305,308 

ralLee,  White  Pine  County,  Nevada 496,497,499,502 

ral  Sberman,  Alturas  County,  Idaho 305,308 

see,  Plumas  County,  California 163 

see.  Storey  County,  Nevada 495 

see  Valley,  California 493 

va,  Amador  County,  California 470a 

va.  White  Pine  County,  Nevada 274,275,278 

^ia,  Sonoma  County,  California 14 

^ia  Slide,  El  Dorado  County,  California 470a 

lau  Company,  El  Dorado  County,  California 470a 

lan  Tunnel,  Gilpin  County,  Colorado 364 

lania.  Salt  Lake  County,  Utah 329 

lania  Works,  Utah 416 

er,  Sonoma  County,  California 14,  20,176, 177 

m  4&  Phillips,  San  Luis  Obispo  County,  California 14 

Ifan,  White  Pine  County,  Nevada ? 276 

iale,  Boulder  County,  Colorado 372 

3,  Alpine  County,  California 251 

3,  Storey  County,  Nevada 495,497,499,502 

9  Consolidated,  Storey  County,  Nevada 495 

asy,  Yuba  County,  California 144 

>nda,  Humboldt  County,  Nevada 262 

>nda,  Owyhee  County,  Idaho • 304 

Hill.  Boise  County,  Idaho 311 

Hill,  Juab  County,  Utah 351 

Hill,  Nevada  County,  California 452,470a 

Hill,  Storey  County,  Nevada 203 

Hill  Quartz,  Storey  County,  Nevada 495,497,499,502 

Mountain,  Amador  County,  California 74 

Run  Ditch  and  Mining  Company,  Placer  County,  California 101 

Hun  Hydraulic  Mining  Company,  Placer  County,  California 102 
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Golden  Age,  Humboldt  Couilj»  Nefadft ••  •••.  M 

Golden  CSvf oil  Hnmboldt  Goontj,  Nernda •• •••  M 

Golden  Chariot,  Owyhee  Couify,  I&iho ^...49S,d0r,4Nl« 

Golden  Eagle,  Altom  Connlj,  Idaho • ••........•  W 

Golden  Eagle,  Amador  Coontj,  CaBfonda •••—.•.••••••.  4k 

Golden  Entorariee,  Flomae  Couify,  Calilbnia 1..  ••—.  ...••••  M 

QMnk  Era,  fioiae  Coontj,  Idaho .•••  91 

Golden  Rnle,  Toolnmne  Coim^,  CeHromia ••.*  ..••  .•••  4k 

Golden  Smelting-Worke.  Golden  Cilj,  Coknido •• M 

Golden  Star,  AltniaaCoonlj,  Idaho .•  SI 

Golden  Swao,8tor^7Coonlj,KeTada ••..••..••••••.  M 

Good  Hope,  CalaTeiasOoan|2:»Calilbniia •• 4M 


Good  Templar,  Nto  Connty,NeTada 
Gopher,  El  Dorado  Conn^,  CaUfomia 

Goie,  Plaeer  Connty,  Cdlfinrnia El 

Gonld  &  CoRT,  Stonj  Oonnlj,  Nerada .....Snfl^486»4B7,4n^ 

Goremor,  While  Pine  Conntr,  Nerada ••••••••••  ...«.••••  fll 

Goremor  Flandem, Hnmboldt  CoQntT,N«fada —••.••.•••  Ml 

Gfamjnu,  White  Fine Coonlj,  Nevada ...•••••—•  W 

Grand  Tnik,  White  Fine  Conntj,  Nerada ^ j—«*.....  M 

Gnmd  View,  Bonlder  Conntr,  Coloiado •••••.••••  M 

Grant,  Owyhee  Conntj,  Idaho •.••••.•.••••  M 

Grant  HQ],  El  Dorado  Coon^,  Caliibmla • ft 

GfaTOT,  El  Dorado  Conntr,  CaHfomla. • .••.•••...•.  II 

Graj  Eaglflu  White  Fine  Coonlj,  Nerada...... M^ 

Great  Bepablie, Crow  reeerration,  Montana  .••••••••.•••......••••••.•.•••••.•  S 

Great  Weetern, Lake  Connlj,  Cellfomia —la^ntiit^ 

Great  Weetem,  Napa  ConnW,  CalUbnSa • 01 

Great  Weetem,  8an  Jnan,  Colorado •••  ....  ....  V 

Greelej,  Crow reiervation,  Montana ••....,••...•.•  M 

Green,  Placer  Connty,  Callfonila HI 

Green,  Storey  Coontj,  Nevada 'iBS^dW.tNlMI 

Green  DieeoTerj,  RjeVal^j,  Oregon —.•......  SI 

Green  Emigrant  Placer Cono^,  California 4911 

Green  Mountain,  San  Joan,  Colorado •••..  3M 

Greenhorn,  YnbaConnty,  Califoniia ....  144 

Greenwood,  Mojave  County,  Arisona Si 

Qregg,  Humboldt  Connty,  Nevada SSI 

GregoiT,  Gilpin  Connty,  Colorado 911 

Grey  Eagle,  San  Jnan,  Colorado 381 

Grit,  El  Dorado  County,  California 81 

Grizzly,  Salt  Lake  Connty,  Utah .•....••...  9S 

Gro8ch,El  Dorado  County,  California 17 

Gross,  El  Dorado  County,  California 87,8B 

Growling  Go,  Boise  Connty,  Idaho ^ 311 

Guadalupe,  Inyo  County,  California ....  ....  31 

Guadalupe,  San  Luis  Obispo  County,  California..... 19 

Guadalupe,  Santa  Clara  County,  California... t 13 

Gunnell,  Gilpin  Connty,  Colorado • 36 

Gwin,  Calaveras  Connty,  California .• 63,int 

H. 

Hackberry,  Moiave  County,  Arizona 39S 

Hagar,  Salt  Lane  County,  Utah 39 

Halo  &Norcro8s,  Storey  County,  Nevada 202, 435, 405, 497, 499, 50^ 

Hall  Valley  Company,  Park  County,  Colorado 377,3# 

Harkness,  O.,  Placer  Connty,  California «](B 

Harmon,  El  Dorado  County,  California .87,97, ITWi 

Harpeuding,  Placer  County,  California 47Qi 

Harper,  Nevada 494 

Harrisburgh,  Salt  Lake  County,  Utah 392 

Harrison,  Inyo  County,  California 3« 

Hart,  El  Dorado  County,  California 9 

Hartford 497,499,50 

Hartman,  San  Juan,  Colorado 3S 

Hasloe,  Mariposa  County,  California ...50,66.57 

Havilab,  El  Dorado  County,  California 97 

Hawk-Eye,  Bonlder  County,  Colorado ' 3S3 
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Hawk-Eye,  Sierm  Conntj,  California 165 

Hayes,  White  Pine  CouDty,  Nevada 273,496,497,499,502 

Uay  will,  *Y aba  County,  California 145 

HazHrdf  Placer  County,  California 108 

Hemlock,  Inyo  County,  California 37 

Henning^,  Humboldt  County,  Nevada 258 

Hercules,  Sonoma  County,  California 14 

Hermes,  Lincoln  County,  Nevada 497,499,502 

Heslep,  Tuolumne  County,  California 470a 

Hiawatha,  Lake  County,  Colorado 382 

Hiawatha,  Salt  Lake  County.  Utah 335 

Hidden  Treasure,  Orif^inal,  White  Pine  County,  Nevada 269 

Hidden  Treasure,  Park  County,  Colorado 381 

Hidden  Treasure,  Tooele  County,  Utah 348 

Highland  Chief,  Salt  Lake  County,  Utah 331,335 

Hite,  Mariposa  County,  California ^ 12,50,52,56,57 

Hite's  Cove,  Mariposa  County,  California 470« 

Hodge  &  Lemon,  £1  Dorado  County,  California 87,91,470a 

Hof?  'em,  Boise  County,  Idaho 313 

Holland  Smelting- Works,  Lake  County,  Colorado 383 

Home  Stake,  Park  County,  Colorado 383 

Home  Stake,  Plumas  County,  California 160 

Hooper,  El  Dorado  County,  California 97 

Hopewell,  £1  Dorado  County,  California • 95 

Horseshoe,  Arizona 392 

Hoskins  &  Brother,  Placer  County,  California 102 

Holchkiss,  San  Juan,  Colorado 386 

Houston,  Crow  reservation,  Montana 324 

Hudson  River,  Inyo  County,  California 36, 37 

Huhn&Hunt,  Lincoln  County,  Nevada 494,497,499,502 

Humbug,  Tuolumne  County,  California 61 

Hyde,  Yuba  County,  California 145 

L 

Ida,  White  Pine  County,  Nevada 274 

Ida  Clayton,  Napa  County,  California 14, 174, 177 

Ida  Elmore,  Owjrhee  County,  Idaho 496,497,500,502 

Idaho,  Alturas  County,  Idaho 307 

Idaho,  Boulder  County,  Colorado 372 

Idaho,  Nevada  County,  California 12, 127, 139, 140, 470a,  497, 500, 502 

Idaho,  Salt  Lake  County,  Utah 350 

Illinois,  Nevada  County,  California 452 

Illinois,  Sonoma  County,  California 14 

Imperial,  Alpine  County,  California 26 

Imperial,  Srorey  County,  Nevada 203, 205, 485, 495, 497, 500, 502 

Imperial,  While  Pine  County,  Nevada 270 

Independence,  El  Dorado  County,  California 470a 

Independence,  Placer  County,  California 106 

Independence,  Sierra  County,  California 470a 

Independent,  California 493,497,500,502 

Independent,  Nye  County,  Nevada 282 

Independent,  Owyhee  County,  Idaho 304 

Independent,  White  Pine  County,  Nevada  . . .* 277 

Independent  and  Omega,  Storey  County,  Nevada 495, 497, 500, 502 

Indus,  Storey  County.  Nevada 495,497,500,502 

Indian  Jim,  White  Pine  County,  Nevada 279 

Indian  Valley,  Plumas  County,  California 470a 

Indiana  Hill,  Placer  County,  California 98 

Indianapolis,  White  Pine  County,  Nevada Sft 

Ingomar,  Lincoln  County,  Nevada 494,^497,500,502 

Insurance,  Storey  County,  Nevada 495 

International,  White  Pine  County,  Nevada 278 

International  Mill,  White  Pine  County,  Nevada .  267 

Inwa,  Boise  County,  Idaho 311 

Iowa  Hill  Canal,  Placer  County,  California 108 

Irish  Wing-Dam,  Yuba  County,  California 144 

Ironclad,  Crow  reservation,  Montana 324 

Ironstone,  Baker  County,  Oregon 321 

Italian,  Mariposa  County,  California ^ ^..^.  .,^».  .»..  51 

H.  Ex.  177 
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IfASCA,  Altnras  Conntj,  Idaho 308 

Ivanhoe,  Lincoln  County,  Nevada .         4M 

I  X  L,  Alpine  County,  California ..i  31 

J. 

Jackson,  Eureka  County,  Nevada : 404, 497, 500, 5C3 

Jacob  Little,  Storey  County,  Nevada 495.497,500,501 

James  Gordon,  Baker  County,  Oregon ..  .... .  ^ 

Jeff  Davis,  San  Luis  Obispo  County,  California . 14 

Jefferson,  Inyo  County,  California ... .  31 

Jefferson,  Tooele  County,  Utah SI 

Jefferson,  Yuba  County,  California ....  ......        470i 

Jefferson  Company,  Nye  County,  Nevada ....         886 

Jennie  A.,  White  Pine  County,  Nevada .  870 

Jenny  Lind,  Placer  County,  California : .•«••  ......  IflS 

Jim  Jnm,  Baker  County,  Oregon 321 

Joe  Daviess,  White  Pine  County.  Nevada .....         87J 

Joker,  San  Diego  County,  California ....  44 

Jolly  Traveler,  Lincoln  County,  Nevada 494 

Jones's  Hill,  El  Dorado  County,  California 91 

Jordoni  Tooele  County,  Utah . .         317 

Joseph nc,  Lander  County,  Nevada ......  811 

Joseph  ne,  Mariposa  County,  California 53,47Qi 

Joseph  ne.  Nye  County,  Nevada 494, 497, 500, iM 

Josephine,  San  Luis  Obispo  County,  California 14 

Juda  &  Crosby's  Works,  Clear  Creek  County,  Colorado . .  380 

Julia,  Storey  County,  Nevada 495,497,500,502 

Julian,  Placer  County,  California ....  ]09 

Julian  Lane,  Juab  County,  Utah ......         351 

Juniata  Consolidated,  Esmeralda  County,  Nevada 494 

Justice,  Storey  County,  Nevada 495,497,500,568 

Justis,  Storey  County,  Nevada .  810 

Justitia,  Boiso  County,  Idaho 313 

K. 

Kansas,  Gilpin  County,  Colorado 362 

Kato  Hayes,  Nevada  County,  California 4^ 

Katie  Kinp,  Boulder  County,  Colorado 372 

Kearsarf^e,  Inyo  County,  California  ..  33 

Kearsargp,  Lake  County,  California 14 

Kelly,  Amador  County,  California 47H* 

Kelly's,  El  Dorado  County,  California .  ^ 

Kenipton,  Salt  Lake  County,  Utah 34O,  345 

Kennedy,  Amador  County,  California 47i>i 

Kennedy,  K[  Dorado  County,  California 97 

Kent  County,  Gilpin  County,  Colorado 3S4 

Kentuck,  Humboldt  County,  Nevada 859 

Kentuck,  San  Dieji^o  County,  California 20 

Kentuck,  Sonoma  County,  California ]4 

Kentuck,  Storey  County,  Nevada 206,  495,  41)7,  500, U^ 

Kentuck,  Yuba  County,  California J44 

Kentucky,  Lincoln  County,  Nevada 494,  497,  500,  SI'S 

Kentucky  Flat,  El  Dorado  County,  California.  1 .'      9J,93 

Keystone,  Amador  County,  California 12,  74,  470fl,  4iC 

Keystone,  El  Dorado  County,  California '   9;? 

Keystone,  Mojave  County,  Arizona 394 

Miystone,  San  Luis  Obispo  County,  California 14,4^ 

Keystone,  Storey  County,  Nevada 4^*5 

Keystone,  White  Pine  County,  Nevada 274 

Keystone,  Sierra  County,  California 47(i« 

Keystone  County,  San  Luis  Obispo  County,  California 49 

King,  Boise  County,  Idaho 31^ 

Kip,  Gilpin  County,  Colorado i^ 

K.  K.  Consolidated,  Eureka  County,  Nevada 256,  490,  500  ^■Ar} 

Klamath,  S'skiyou  County,  California l^'^  \(^^  l(i7 

Knickerbocker,  Storey  County,  Nevada 495,  497,'  500^502 

Knight,  Union  County,  Oregon .*         '321) 
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Kmnmlle,  CtJiSmwrn ^ di 

KobiDoor.  JSyC^mafj^  Sarm^ _ Sal 

KoflSQth,  Slony  Contj,  Sc««ia 496;,  4911^  54iil  Sitt 

KiMrali,  8idi  L«k»  Contj,  Ctak 35tt 

La  Browe,  WHtB  PiM  Coantr,  Kerada ST 

La  Cro6M  TutneU  Gili»a  €00117.  Cokndo 3Sit 

La  Plata  GimBde.8ui  Joan,  Coloraao 3t?& 

LadjBcrtlia,  Baker  Coontr.Oregott ^1 

Ladj  Bryaik,  StofiEj  €00017,  Kerada <0&»497.3^«5a) 

Lady  WaahingUm,  Scofej  €oaiirp,  NeraOa Id&.4s)7,g4)^>aife| 

La&TetteyRye  Valle j,  Oreg«m «! 

Lamb,  lojo  Coontj,  CaHforaia SS 

Lander,  Unmboldft  €aimtT,  Nerada *. d6»l 

Lane,  Coos  Coontj,  Oreg«m 317 

Lang  Sjne,  Hanboldt  Goontj,  Xerada dfil 

Lany,  Owybee  Conntj,  Idaho 3l^ 

Last  Chance,  Altoias  County,  Idaho 310 

Last  Chance,  or  Danca*,  £1  Dorado  Coonty,  California -ITi^B 

LastChance,  Elko  County,  Xerada dSK 

Last  Chance,  Homboldt  Coonty,  Nerada dSS 

Last  Chance,  Tooele  Coontr.  Utah ;r^333,SX; 

Lawrence,  Tooele  County,  Utah $!» 

LeaTitt,Gt)|nn  County,  Colorado 3^ 

Leftwick,Park  County,  Colorado 5rr,3J» 

Lecal- Tender,  Jefierwn  County,  Montana SBSi 

Lraigh,  Lincoln  Coonty,  Nerada 494 

Leo,  Storey  Coonty,  Nerada 495, 497, 5a\  501 

Leonora,  ▲Itnns  Coonty,  Idaho « . 310 

Leviathan,  Alpine  Coonty,  California 4«0a 

Lexington,  Salt  Lake  Coonty,  Utah 33a) 

Lillian  Hall,  Lincoln  Coonty.  Nerada 491 

Lincoln,  Amador  Coonty,  California 47lW 

Lincoln,  £1  Dorado  Coonty,  California 97 

Idncoln,  Lake  Coonty,  Cotorado 38il 

lAm,  Tooele  Coonty,  Utah 350 

Little  Annie,  San  Joan,  Colorado 3^ 

LiUle  Bilk.  Salt  Lake  Coonty,  Utah 354 

LittleGiant,  Lander  Coonty,  Nerada ^41 

Little  Jennie,  Lewis  and  Clarke  Coonty,  Montana 3!i5 

Lire  Oak,  Sonoma  Coonty,  California 14 

Lire  Yankee,  Sierra  Coonty,  California ]o3i 

Lire  Yankee,  Yoba  Coonty,  California 144,145 

LiTermore,  Sonoma  Coonty,  California 14 

Lockhart,  Cooa  Coonty,  Oregon 316 

London,  Lake  Coonty,  California 14 

London,  White  Pine  Cuonty,  Nerada S7d 

Lone  Star,  Boise  Coonty,  Idaho ^ 311 

Lone  Jack,  Nerada  Coonty,  California 452 

Longfellow,  Arizona 391 

Lookoot,  White  Pine  Coonty,  Nerada :i79 

LoePrietos,  Santa  Barbara  Coonty,  Colifomia 14 

Lost,  Madison  Coonty,  Montana 3^ 

Lost  Ledge,  Arizona 1.. 390 

Looiae,  Lincoln  Coonty,  Nerada 494,497,500,509 

Looiaiana,  Mariposa  Coonty,  California 470a 

Lower  Comstock,  Storey  Coonty,  Nerada 495,497,500,502 

Lowlander,  San  Joan,  Colorado . • 3:^ 

Locky,  £1  Dorado  Coonty,  California 97 

LytUe,  Trinity  Coonty,  California 14 

M. 

McCracken,  Mojare  Coonty,  Arizona « •  396 

McGillirray,  Trinity  Coonty,  California 170 

McUenry,  Salt  Lake  Coonty,  Utah 358 

McKay,  Salt  Lake  Coonty,  Utah S» 
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McKaj  and  Revolution,  Salt  Lake  County,  Utah 3S 

McKusick,  £1  Dorado  County, California 90,4701 

McMahon,  White  Pine  County,  Nevada... 5^,496,498,500,50! 

IfcMeaus,  Storey  County,  Nevada 4ft 

Macbeth,  Lander  jDounty,  Nevada .  241 

Macedonia,  Rye  Valley, Oregon 323 

Maddox,  Kl  Dorado  County,  California « 81 

Maddra, Calaveras  County, California 67 

Madrn,  Humboldt  County,  Nevada 264 

Magenta,  California 493,498,500,502 

Mahogany,  Owyhee  C  ^unty,  Idaho , 496,498,500,501 

Mahoney,  El  Dorado  County,  California ..  ......  97 

Mamaluke  Hill,  £1  Dorado  County,  California 91 

Mammoth,  Boise  County,  Idaho ...  3li 

Mammoth,  New  World  district,  Montana ^ 3S4 

Mammoth, Plumas  County,  California * ......         470i 

Mammoth,  Salt  Lake  County,  Utah ..  3S0 

Mammoth,  White  Pine  County,  Nevada 269,272,496,498,500,302 

Mammoth  Copperopolis,  Juab  County,  Utah 351 

Manati,  Humboldt  County,  Nevada 261 

Manhattan,  Lake  County,  California ....  ....  174 

Manhattan, Lander  County, Nevada ......  ....  2S 

Manhattan, Napa  County,  California ......     14,493 

Manhattan  Mill,  White  Pine  County,  Nevada..... ...  267 

Manning  &  Ellis,  Baker  County,  Oregon 321 

Mansfield,  California 493,498,500,3(8 

Man ter,  Placer  County,  California ^.  JIO 

Manzanita, Nevada  County, California ]26 

Marietta,  Humboldt  County,  Nevada ..  264 

Marion, Lincoln  County, Nevada 494 

Mariposa,  Alturas  Couuiy,Idaho .• ....  308 

Mariposa,  Mariposa  County,  California ....        470ft 

Mariposa,  White  Pine  County,  Nevada ......  299 

Mark  Twain,  White  Pine  Countv,  Nevada ,  274 

Marlborough,  White  Pine  County,  Nevada 27i 

Mnrllove,  Yuba  County,  California J45 

Marpile,  Yuba  County,  California 145 

Martin  <fc  WuUinp^,  Mariposa  County,  California 56 

M;irtiu  White  Company,  White  Pine  County,  Nevada 272 

Marvel,  Inyo  County,  California j6,39 

Maryhiml,  White  Pine  County,  Nevada 279 

Massuchiisetts  Hill,  Nevada  County,  California 127,452,47'.^ 

MaliMa,  Arizona 39-2 

Maxwell  Conipany,  Plumas  County,  California jtji) 

Maxwell  Ditch,  Pluinus  County,  California U 

Mayflower,  White  Pino  County,  Nevada 277 

Meadow  Lake,  Nevada  County,  Cali fornia 47ti« 

Meadow  Valley,  Lincoln  County,  Nevada 284,494,500,502 

Mercury,  Sonoma  County,  California 14 

Metropolitan  Mill,  White  Pine  County,  Nevada 267,273 

Mexican,  Storey  County,  Nevada     195,498,500,503 

Michif^au,  Yuba  County,  California J45 

M idas,  Storey  County, 'Nevada 495,  497, 500, SiS 

Midas,  White  Pine  County,  N^^vada 274, '275 

Midlothian,  White  Pine  County,  Nevada H^ 

Miller,  El  Dorado  County,  Calit'ornia 97 

Miller,  Salt  Lake  County,  Utah 323,339 

Miller  *&  Hopkins,  Yuma  County,  Arizona 393 

Miller's  Mill,  Tintic  district,  Utah 352 

Milton  Company,  Nevada  County,  California 115  p^ 

Milton  Ditch,  Nevada  County,  California *  H 

Mineral  Hill,  Juab  County,  Utah 351 

Mineral  Hill,  Eureka  County,  Nevada 257 

Miner's  Delight,  Tooele  County,  Utah d SiVl 

Mint,  Storey  County,  Nevada 495. 41)7, 500, 503 

Mitchell,  El  Dorado  County,  California 87 

Missouri,  Gilpin  County,  Colorado 3© 

Missouri,  Sonoma  County,  California ]4  20  493 

Mobile  Consolidated,  White  Pine  County,  Nevada *270 

Mocking-Bird,  Lincoln  County,  Nevada 41^ 
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Mohawk,  Inyo  Conntj,  Califoniia 31 

Mammoth,  Tooele  Coaoty,  Utah 350 

Monitor  an4  Magnet,  Salt  Lake  Connty,  Utah 334,338 

Monitor  Belmont,  Nye  Coanty,  Nevada 280,494,498,500,502 

Mono,  Tooele  County,  Utah 348 

Monroe,  Gilpin  County,  Colorado 365 

Montana,  Tooele  County,  Utah 350 

MonteChristo,  Calaveras  County,  California ; 63 

Monte  Cristo  Mill,  White  Pine  County,  Nevada 2«7 

Monterey,  Fresno  County,  California 13 

Monteiuma,  Colusa  County,  California 14 

Montezuma,  LakeCounty,  Colorado 302 

Montezuma,  Salt  Lake  County,  Utah 3:^ 

Monumental,  Rye  Valley  Oregon 321 

Moody  &  Kinder.  Placer  County,  California 102 

Mooney  Flat,  Yuba  County,  California 146 

Moonlight,  San  Bernardino  County,  California 46 

Moose,  Lake  County,  California* 382 

Morgan,  Calaveras  County,  California 470a 

Momey,  Tuolumne  County,  California 470a 

Momiog  Star,  A'pine  County,  California 26 

Morning  Star,  Siskiyou  County,  California 165,167 

Mosquito,  Calaveras  County,  California 63 

Moss  Mill,  Mojave  County,  Arizona 396 

Mother  Hendricks,  Madison  County,  Montana 325 

Mount  Calvary,  El  Derado  County,  California 91 

MonntDiablo,  White  Pine  County,  Nevada 277 

Mount  Gregory,  El  Dorado  County,  California 91,92 

Mount  Hood,  Owyhee  County,  Idaho 304 

Mount  Jackson,  Sonoma  County,  California J4 

Mount  Lincoln,  Smelting-  Works,  Lake  County,  Colorado 383, 388 

Mount  Savage,  Tooele  County,  Utah 350 

Mount  Vernon.  Mendocino  County,  California 190 

Mountain,   Placer  County,  California 106 

Mountain,  Rye  Valley.  Oregon 321 

Mountain  Boy,  White  Pine  County,  Nevada 278 

Mountain  Chief:  Salt  Lake  County,  Utah... 329 

Mountain  Chief,  White  Pine  County,  Nevada 278,279 

Mountain  Pride,  White  Pine  County,  Nevada 272 

Mountain  Queen,  Salt  Lake  County,  Utah 352 

Mountaineer,  Salt  Lake  County,  Utah 352 

Mowry,  Arizona 3^ 

Murphy's,  Calaveras  County,  California 63 

N. 

Narrag&nsett,  Gilpin  County,  Colorado 364 

National,  Yuba  County,  California i44 

Nayler,  El  Dorado  County,  California 83,84,470a 

Kederland  Works,  Boulder  County,  Colorado 388 

Nelly  Dent,  Kern  County,  California 41,42 

Nelson,  White  Pine  County,  Nevada ". 272 

Neptune,  Lander  County,  Nevada 341 

Neptune,  Salt  Lake  County,  Utah 340,345 

Nevada,  Nevada  County,  California 127, 137 

Nevada,  Storey  County,  Nevada 495,497,500,503 

New  AVmaden,  SantaCJara  County,  California 17,19,20,173,179,493 

New  Caledonia,  Crow  reservation,  Montana ....j 324 

New  Idria,  Fresno  County,  California 13,17,20,493 

New  Idria,  San  Luis  Obispo  County,  California 19 

New  Jersey,  Placer  County,  California 106 

New  Pacitic,  Lander  County,  Nevada 238 

New  York,  Alturas  County,  Idaho 307 

New  York  Consolidated ,  Storey  County,  Nevada 495. 497, 500, 503 

New  York  Hill,  El  Dorado  County,  California 91 

New  York  Hill,  Nevada  County,  California 127,137,139,140,452,470a 

Newfoundland,   Boise  County,  Idaho 313 

Newark,  Lincoln  County,  Nevada 494,498,500.502 

Newark  Mill,  White  Pine  County,  Nevada 267,279 
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Kewton,  Amador  Coontj,  Califorcia ....  7* 

Nez  Percys,  Salt  Lake  Conntj,  Utah Sfi 

Nisbet,  Butte  County,  California — . *...        47Si 

Ko  Name,  Bonkler  Coont j,  Colorado ..............  371 

Nonpareil,  Tuolamne  Coantj,  California . 470i 

Noonday,  White  Pine  Coantj,  Nevada .......  496 

Norambarna,  Nevada  Conntj,  California ...  . 458,l70i 

Norman,  Humboldt  County,  Nerada £9 

North  Almaden,  Santa  Clara  County,  California 14 

North  Aurora,  White  Pine  County,  Nevada 9f9 

North  Belmont,  Nye  County,  Nevada 494, 496;  500,  SOS 

North  Bloom6eld  Company,  Nevada  County,  California 115 

North  Carson,  Storey  County,  Nevada ...495*497,500,508 

North  Fork,  Plumas  County,  California 156 

North  Fork,  Sierra  County,  California .  151 

North  Fork  Ditch,  Plumas  County,  California U 

North  Oro  Fino,  Owyhee  County,  Idaho ....  4SS 

North  Star,  El  Dorado  County,  California SS 

North  Star,  Humboldt  County,  Nevada S59 

North  Star,  Lander  County,  Nevada ...         SS 

North  Star,  Nevada  County,  California .. lS7,47Qi 

North  Star,  or  Bruner,  Salt  Lake  County,  Utah 334,336,338 

North  Star,  Union  County,  Oregon SSI 

North  Utah,  Storey  County,  Nevada 498,500,90 

Northern  Belle,  Esmeralda  County,  Nevada 23J 

Non^e^an,  Juab  County,  Utah .*... 351 

Nova  Zembla,  Nye  County,  Nevada ....... S82,293 

Numkeg,  Owyhee  County,  Idaho , 3N 

Nutmeg,  White  Pine  County,  Nevada JJS 

O. 

Oakland,  Sonoma  County,  California 14,20, 175,49) 

Oakland  Company,  Humboldt  County,  Nevada .         26D 

Oaks  &  Keese,  Mariposa  Connty,  California 4T("te 

Oakville,  Napa  County,  California •. 14,  *i' 

Occidental,  Humboldt  County,  Nevada 2j& 

Occidental,  Storey  County,  Nevada 495,  498,  500, 5<13 

Ocean  Wave  Tunnel,  Clear  Creek  County,  Colorado.   Sod 

Oceanic,  San  Luis  Obispo  County,  California 14, 19,  20,  ^ 

Oliio,  Yuba  County,  California 144 

Ohio  and  Colorado  W^orks,  Boulder  County,  Colorado 373, 5?6 

Olive  Branch,  Salt  Lake  County,  Utah 352 

Omaha,  Nevada  County,  California 136,  139.140 

Omej^a,  Inyo  County,  California 29,31 

Omejra,  Nevada  County,  California 125 

Oneida,  Amador  County,  California .        4Te4 

Oneida,  El  Dorado  County,  California 97 

Oneiiio,  AVhite  Pine  County,  Nevada...- 270 

Ontario,  Salt  Lake  County,  Utah 353 

Ophir,  Alturas  County,  Idaho :iil9 

Ophir,  (iilpin  County,  Colorado 3t^ 

Ophir,  Placer  County,  California 109, 47W 

Ophir,  IStorey  County,  Nevada 196,  485, 495,  493, 50(1, 5ti3 

Ophir  Hill,  Nevada  County,  California 4T(^ 

Orcana  Works,  Humboldt  County,  Nevada 20(' 

Oregon,  Lander  County,  Nevada •i'.S 

Oregon  Gulch,  Trinity  County,  California 170 

Orient,  Lincoln  County,  Nevada 41)4 

Oriental,  Nye  County,  Nevada 2S2,  t^^ 

Original,  Owyhee  Count}',  Idaho :V4 

Orio^inal  Amador,  Amador  County,  California 74 

Orij^inal  Gold  Hill,  Storey  County,  Nevada 495,  498, 500, 5UJ 

Original  Hidden  Treasure,  White  Pine  County,  Nevada 2t59,  496,  49^,  501*, a(i3 

Orleans,  Placer  County,  California 114 

Oro,  While  Pine  County,  Nevada 27u 

Oro  Ditch,  Park  County,  Colorado 374 

Orphan  lioy.  Lake  County,  Colorado 3r3 

Orseeola,  Boulder  County,  Colorado 372 
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Osborne  Hill,  Nefdda  County,  Califomia 452 

Ostrich,  Arizona 389 

Orerroann,  Storey  County,  Nevada 194,210,495,498,500,503 

Owl  Hill,  Plumas  County,  California 158 

« 

P. 

Pacific  El  Dorado  County,  Califomia 87, 97, 470a,  498, 500, 503 

iVker,  Boise  County,  Idaho 313 

Pactolus,  Yuba  County,  Califomia i45 

Page&Panaca,  Lincoln  Cofinty,  Nevada 494,498,500,503 

Page  &  Whimple,  White  Pine  County,  Nevada 278 

Puoma,  Calaveras  County,  Califomia 63 

Paragon,  Placer  County,  California 107 

Parsons,  El  Dorado  County,  Califomia 83 

Patagonia  Company,  Arizona 389 

Patch,  YubaCounty,  Califomia 144 

Patten,  Storey  County,  Nevada 495,498,500,503 

Pavilion,  San  Juan,  Colorado 385 

Paymaster,  Boulder  County,  Colorado 372 

Paymaster,  White  Pine  County,  Nevada 272 

Peavine,  Lincoln  County,  Nevada ^ 494, 498, 500, 503 

Pterless,  Napa  County,  Califomia 14 

Polican,  Clear  Creek  County,  Colorado 367 

Pelican  Works,  Clear  Creek  County,  Colorado 388 

Ptora,  Humboldt  County,  Nevada 259 

Pennsylvania,  Yuba  County,  California 144,470a 

Pennsylvania  Lead  Company,  Pittsburgh,  Pennsylvania 405 

Penon  Blanco,  Mariposa  County,  Califomia 470a 

Pewatic,  Gilpin  County,  Colorado 364 

Phil.  Sheridan,  Storey  County,  Nevada 495,498,500,503 

Philadelphia,  El  Dorado  County,  Califomia 97 

Philadelphia,  Lander  County,  Nevada 241 

Phillips,  Lake  County,  Colorado 383 

Phoenix,  Eureka  County,  Nevada 494,497,500,503 

Phoenix,  Napa  County,  Califomia J4,  J7,493 

Picard,  Humboldt  County,  Nevada t 261 

Pictou,  Storw  County,  Nevada 495,498,500,503 

Pilot  Knob,  Lake  County,  California 14 

Pine  Mountain,  San  Luis  Obispo  County,  California 14 

Pine  Nut,  White  Pine  County,  Nevada 274.275 

Pine-Tree,  Mariposa  County,  Califomia 52,470a 

Pinon,  SttltLake  County, Utah 353 

Pioche,  Lincoln  County,  Nevada 494,498,500,503 

Pioche  West,  Lincoln  County,  Nevada 498,500,503 

Pioneer,  Sierra  County,  California J56 

Pioneer,  Sonoma  County,  Califomia 176 

Pioneer,  Tooele  County,  Utah 350,353 

Pioneer  Mill,  Humboldt  County,  Nevada 25a 

Pittsburgh,  Nevada  County,  Califomia i:«,  J39,  140,4708 

Pittsburgh,  Salt  Lake  County,  Utah 339 

Pittsburgh,  Sierra  County,  Califomia 155 

Plam,  Yuba  County,  California 145 

Pleiades,  Eureka  County,  Nevada 251 

Plumas  Company,  Plumas  County,  California 158 

Plumas  Eureka,  Plumas  County,  Califomia 12, 161, 163 

Plymouth,  Amador  County,  Califomia 470a 

Plymouth,  Calaveras  County,  California.... 470a 

Plymouth,  El  Dorado  County,  Califomia 470a 

Pocotillo,  White  Pine  County,  Nevada 279 

Polar  Star,  Clear  Creek  County,  Colorado 367 

Pool,  Mariposa  County,  California 51 

Poor  Man,  Alturas  County,  Idaho 305,  308 

Poor  Man,  Owjhoe  County,  Idaho 304,496,498,500,503 

Portland,  Lincoln  County,  Nevada.... 494,498,500,503 

Potosi,  Alturas  County,  Idaho 311 

Poughkeepsie,  San  Juan,  Colorado 385 

Poverty  Point,  El  Dorado  County,  Califomia 87,  91 

Powell,  Placer  County,  Califomia ...  106 
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Pride  of  tbe  Mountain,  Hamboldt  County,  Nevncla .......  .. 

Pride  of  the  West,  San  Juan,  Coloredo SI 

Primrose,  iSierru  Connty,  California Vtk 

Prince j[if  Wales,  Salt  Lake  County,  Utah 32d,331,3S 

Princeion,  Mariposa  County,  California .....452,4701b 

Prize,  Gilpin  County,  Colorado - 364 

Providence,  Nevada  County,  California 12, 1'27, 137,139,140 

Prussian,  Nye  County,  Nevada 281,494,496,500,503 

Prussian  Hill,  Calaveras  County, California 63 

Q. 

Quail  Hill,  Calaveras  County,  California ......        47(k 

Quartz  Hill  Tunnel,  Gilpin  County,  Colorado ...... 364 

Queen  of  the  Hills,  Tooele  County,  Utoh 343,^ 

Quwnof  the  West.  Salt  Lake  County,  Utah 339 

Quien  Sabe,  San  Luis  Obispo  County,  California 14 

Quintus,  Nye  County,  Nevada 494,498,500,503 

Rainbow,  San  Bemardina  County,  California ..  ..  46 

Rath^es,  Calaveras  County,  Califoniia 68 

KattleMuake,  Sonoma  County,  California 14,20,176 

Rawhide,  Tuolumne  County,  California 47Qb 

Raya,  Inyo  County,  California 31 

Raymond  &  Ely,  Lincoln  County,  Nevada 284,291,483,494,498,500,503 

Ready  Relief,  San  Diego  County,  California 44 

Red  Hluff,  Madison  County,  Montana 3^ 

Red  Cloud,  Boulder  County,  Colorado 3G9,37l 

Red  Jacket,  Owyhee  County,  Idaho 496,498,500,503 

Red  Jacket,  Seina  County,  California 157 

Red  Jacket,  Storey  County,  Nevada 498,500,503 

Red  Jacket,  White  Pine  County,  Nevada , 374 

Redinjrton,  LakeCounty,  California 20,  173, 175,493 

Rediupton,  Napa  County,  California 13 

Repister,  Gilpin  County,  Colorado --...  ^ 

Reist,  Tnolninne  County,  California -*-...        470a 

R*^scu<*,  White  Pine  County,  Nevada ^n? 

Reserve,  Calaveras  County,  California 47(1« 

Revenue,  Park  County,  Colorado 377,3^ 

Riebmond,  Alturas  County,  Idaho 'A^ 

Richuiond,  »Salt  Lake  County,  Utah ,^ 

Ricbinoiid  Consolidated,  Eureka  County,  Nevada 242,39'3 

Risiiip  Star,  Sierra  County,  California m 

Rising  Sun,  Placer  County,  California 110,470tf 

Rohley,  Summit  County,  Colorado, 370 

Rock  Island,  Storey  County,  Nevada 495,  498,  r>00, 50tl 

Rock  Island  Segregated,  Storey  County,  Nevada 493,  498,  GCK), 503 

Rock  Spring,  Wyoming 4;{l 

Rocky  liar,  Nevada  (Jounty,  California 47(^ 

Roderick  Dhu,  Gilpin  County,  Colorado ;jr4 

Rose's  Har,  Yuba  County,  California 1 J44j  14S 

Rough  and  Ready,  Placer  County,  California J06 

Rouscli  iV.:  Grinnell,  Placer  County,  Calitoruia K^ 

Ruby,  Sierra  County,  California l.'iO 

Ruby  Consolidated,  Eureka  County,  Nevada 251 

Ruuiley,  Jefferson  County,  Montana 

Russia,  Lake  County,  Colorado 2^2 

Kve  Patch,  Humboldt  County,  Nevada 0(^2,  *it>4 

llya  Patch  Company,  Humboldt  County,  Nevada 493, 498, 50o[  5<>3 

S. 

Sachs  Si  Co.,  Placer  County,  California 102 

Sacramento,  Tooele  County,  Utah 3o0 

Saint  John,  Nevada  County,  California 19 

Saint  John's,  Solano  County,  California ..14  179  493 

Saint  Lawrence,  El  Dorado  County,  California *    68,  69 
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Bamt  Lawrence,  Placer  Connty^CaliforDia  -^ 83,  85,  109,470a,  4d3 

Saint  Lonis,  £1  Dorado  County,  California 95 

Saint  Patrick,  Placer  County,  California - 109,  115,493,  498,  501,  502 

Saint  y rain,  Boulder  County,  Colorado .' 372 

Salero,  Ariatona 390 

San  Bruno,  Calaveras  County,  California 63,  67 

San  Felipe,  Inyo  County,  California 29,  31,470a 

San  Francisco,  White  Pine  County,  Nevada 278 

San  Ignacio,  Inyo  County,  California 31 

San  Jos^,  Arizona 389 

San  Joe6,  New  Mexico 391 

San  JoB^,  White  Pine  County,  Nevada 276,279 

San  Lucas,  InyoCouuty,  California 31 

Santa  Maria,  Arizona 389 

Santa  Maria,  Inyo  County,  California 31,  470a 

Santa  Rita,  New  Mexico 391 

Sanchez,  White  Pine  County,  Nevada 278 

Sanderson  Gold,  Calaveras  County,  California 63,  67 

Saturn,  Tooele  County,  Utah 329 

Savage,  Salt  Lake  County,  Utah 335,  352 

Savage,  Storey  County,  Nevada 202, 212,  435,  484,  495, 498,  500,  503 

Savage.  White  Pine  County,  Nevada / 278 

Savage,  Yuba  County,  California 145 

Schlein's,  El  Dorado  County,  California 94 

Schnable,  or  Julian,  Placer  County,  California 470a 

Sidon,  Salt  Lake  County,  Utah 33'-^a 

Segregated  Belcher,  Storey  County,  Nevada 495,  498,  500,  503 

Segregated  Caledonia,  Storey  County,  Nevada 495,  498,  501 ,  503 

Segregated  Rock  Island,  Storey  County,  Nevada 495,  498,  501 ,  503 

Senator,  Storey  County,  Nevada 495,  498,  501,503 

Senator  Jones,  Baker  County,  Oregon 321 

Sheba,  Humboldt  County,  Nevada 264 

Sheep  Ranch,  Calaveras  County,  California 63 

Sheppard,El  Dorado  County,  California i 87,97 

Sheridan  &  Muncey,  White  Pine  County,  Nevada 277 

Sheridan  Hill,  West  Jordan,  Utah 328,346 

Sherman,  Boulder  County,  Colorado 370 

Sherman,  Placer  County,  California 103 

Shiloh,  Lender  County,  Nevada 241 

Shoo  Fly,  Crow  reservation,  Montana 324 

Sboebridge  Company,  Tintic  district,  Utah 352 

SieiTa,  Alturas  County,  Idaho 306 

Sierra  Buttes,  Sierra  County,  California 12, 157 

Sierra  Nevada,  Storey  County,  Nevada 195,  485,  495,  498,  500, 503 

Silver,  San  Juan,  Colorado 385 

Silver  Chariot,  White  Pine  County,  Nevada 278 

Silver  Cloud,  Storey  County,  Nevada 495,498,500,503 

Silver  Cloud,  Owyhee  County,  Idaho 496,498,501,  503 

Silver  Dale,  Boulder  County,  Colorado 372 

Silver  Gift,  Crow  reservation,  Mootana 324 

Silver-Glance,  Alpine  County,  California 25 

Silver-Glance,  White  Pine  County,  Nevada 274 

Silver  Hill,  Storey  County,  Nevada 210, 495, 498,  500,  503 

Silver  Peak,  Lincoln  County,  Nevada 494,498,500,503 

Silver  Plate,  White  Pine  Counj^y,  Nevada 270 

Silver  Plume,  Clear  Creek  County,  Colorado 367 

Silver  Sprouts,  Inyo  County,  California 33 

Silver  Stone,  White  Pine  County,  Nevada 279 

Silver  Tide,  Alturas  County,  Idaho 308,310 

Silver  Wave,  White  Pine  County,  Nevada 49a 

Silver  Wreath,  White  Pine  County,  Nevada 279 

Silver  Zone,  Crow  reservation,  Montana , 324 

Silverado,  White  Pine  County,  Nevada 278 

Skipper,  Salt  Lake  County,  Utah 332,336 

Sliger,  El  Dorado  County,  California 90 

Smartsvillo  Consolidated,  Yuba  County,  California 144,146 

Smith,  Gilpin  Countv,  Colorado 364 

Smith  iSd  Parmelee,  Gilpin  County,  Colorado 364 

Smith  Mill,  Yavapai  County,  Arizona 394 

Smoky  Mill,  White  Pine  County,  Nevada 267 
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Bocffs,  KevadH  Couuiy,  Calilomia IS 

BoRlarj,  H urn boldi  County,  Noveda M 
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BoaUby,  Tuuluinue  County,  Calii'urnia---.. 47|]i 

BuQlb  Auierlum,  LanJer  County,  Nevada ....  ...... .  .... . . 80 

Sonib  CdruliDO,  CaUvenyi  County,  Culifaroia . . ..   .        fttt 

Soutli  Comglock,  Storey  County,  Nevada 49S,  4SiJ,  SOI.  503 

SouUi  Cburiot,  Onybee  CooDly,  Idobo 496,  4iia,  SOU.afO 

Boulh  Fork,  Sierra  County,  Califomia m 

SontL  OveiiuHuu,  Storey  Countv,  Nevada 495,  4!K,3e{>,aQ 

Boulh  Siar,  Suit  Lake  County,  Utah 331,  S^  UJli,  33^,39 

South  Star,  Srorey  County,  Nevada 495,  4:^  501,  iia 

Souih  Yuba  Ditch,  Ynba  Couaty,  California MJ 

Spuuish,  1^1  Dorado  County,  Califoinia .  ai 

SpcJiish,  Uuih W 

Spuiiah,  Tooela  County,  Utah ..343,10 

SfHiuish,  White  Pino  CoBQty,  Nevada «J 

Bpaoish  Dry  DigEiutT*-  El  Dorado  County,  Calilomis COt 

BpHOiB  &.  CodhhI'b  Works,  Suaimic  Conuly,  Colorudo —   3!S 

Bpoekltd  Truai,  Deer  Ladee  County,  Montana i| 

epacinn-Q,  BoiaeConnly,  Idaho 31] 

Bpring  Gaith,  Tuolumne  County,  California <t 

BpriogMouut.  Lincoln  County,  Kevada 4H 

B|jring  Mountain  Tuunel.  Llucoln  Couaty,  Nevada . ....         4H 

Bpring  Valley  Company,  BuUe  County,  Culifomia . It 

Spring  Valley  Water  CempBuy,  Califontia 49e,S01,HB 

Saint  Helena,  Califoinia U 

Gaint  John,  Solano  Couaty,  California ]?.  I&W 

gtamford  Mill,  White  Ptue  County,  Nevada 887.  SM 

Btaodard 4:»,  SOU,  XH 

BlBUtord,  Lincoln  Counly,  Nevada 491 

StouislauB,  Ciilaveraa  County,  California 65,  I'M 

Stanley,  Alluroi  CooDty,  Idaho 31) 

Star,  While  Pine  County,  Nevada Sia.S'i 

Star  Cuuiolidaled,  Eureka  Cunoly,  Nevada 4H 

Stnytou,  San  IJeni to  Counly,  Culiloiuia )l 

Bleploe,  White  Pine  County,  Nevada BS 

Biorling,  Lincoln  County,  Nwvnda «H 

BteilingUill,  Laiidec  County,  Nevada gt 

Stewait'sSilvef  Reducing  Company,  Clear  Creek  County,  Colorado 3ai,3M 

Stickles,  Calaveras  County,  Catiforuia COi 

Biiger,  El  Dorado  Conuty,  Califoriiia 4701 

Stoker,  Snll  Lake  County,  Utah IS 

Succor,  Storey  County,  Nevada 495, 498,  SOO.SU 

SullBuft,  Tooele  County,  Utah 33} 

Sumn.it,  California M 

Summil,  Tooele  County,  Utah 311 

Summit,  Union  County,  Ore^n , . K| 

Summit,  White  Pine  County,  Nevada ........ 3n 

Sumner,  Ke/b  County,  California 12,  41,  48,49 

Snmuer,  White  Pine  County,  Nevada ^...' Hi 

Sunbeuni,  Juab  Counly,  Utah . .... 3al 

Sandeit»nd,  San  L..i8  Obispo  County,  California .^  '4 

Sunshine.  Boulder  Counly,  Colorado . .. . / SIS 

Sunnyside,  Tooele  County.  Utah „.  £tl 

Bunriae,  Inyo  County.  Coliforniu 3E 

Sunrise,  White  Pine  County,  Nevada St: 

Superior,  Lander  County,  Novcda . . .......... ...< .  841 

Susquehanna,  San  Juan,  Colorado Xt 

Suiro,  Storey  County,  Nevada 495, 49S,  501,50! 

Swansea  Milt,  Clear  Creek  County,  Colorado 3tt 

Swansea  Mill,  White  Pine  County.  Nevada 967 

Swansea  Works.  Clear  Creek  County,  Colorado KS 

Sweepstakes,  White  Pine  County,  Nevada ZK 

Sweet  Vungeanoo,  Yuba  County,  Coliforula ITOi 

fiireetland  Creek,  Nevada  County,  California BT 
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Swiff  &  Bennett,  El  Dorado  Connty,  California 84 

6/ndicate,  White  Pine  County,  Nevada 272 

T. 

Tahoma,  Altaiaa  County,  Idaho...: 310 

Tallalah,  Humboldt  County,  Nevada 263 

Tanhish,  Alpine  County,  Caliiornia 25,470a 

Taylor,  El  Dorado  County,  California 89,97,470a 

Teamster,  Humboldt  County,  Nevada , 264 

Tecnmseh,  California 493 

Tellurium,  Amador  County,  Nevada 470a 

Terrible,  Clear  Creek  County,  Colorado 365 

Tbacker,  Humboldt  County,  Nevada 263 

Theresa,  Mariposa  County,  California 56 

Thiers,  Humboldt  County,  Nevada 26J 

Thompson,  Sonoma  County,  California 14 

Thorpe,  Calaveras  County,  California 67 

Tickap,  White  Pine  County,  Nevada 274,275,279 

llger,  Tooele  County,  Utah 350 

Tiger,  Yavapai  County,  Arizona 394 

Tintic  Company,  Tintic  district,  Utah 352 

Tipton  Hill,  EI  Dorado  County,  California 91 

Titus,  Salt  Lake  County,  Utah ^ 331,333,336,338 

Todoe  Santos,  San  Luis  Obispo  County,  California 14 

Toledo,  Salt  Lake  County.  Utah 328,331,332,333 

Treasure  Vault,  Park  County,  Colorado 377,381 

'lYench,  Arizona 3S9 

Trench,  El  Dorado  County,  California 90,470a 

Trenton.  Lander  County,  Nevada 241 

Trinidad,  Colorado 431 

Trinity,  Lander  County,  Nevada 241 

Tripoli,  EUio  County,  Nevada 266 

Try  Again,  El  Dorado  County,  California 96 

Tally,  Ochoa  &  Co.'s  Works,  Tucson,  Arizona 390 

TwoG,  Nye  County,  Nevada 280 

T*ybo  Consolidated,  Nye  County,  Nevada 280 

Tyler,  Storey  County,  Nevada. ^ 495,468,501,503 

U. 

Union,  or  Stem,  Amador  County,  California 470ff 

Union,  Calaveras  County,  California 67,470a 

Union,  El  Dorado  County,  California 470a 

Union,  Inyo  County,  California • 29,39,470a 

Union,  Sierra  County,  California 155 

Union,  Yuba  County,  California 145 

Union  Consolidated,  Storey  County,  Nevada 1 95, 495, 498, 501 ,  503 

Union  Flag,  Humboldt  County,  Nevada 261 

Union  OraveUMining  Company,  Nevada  County,  California 115 

United  States  Smelting  Company,  Spanish  Bar,  Colorado 388 

University,  Gilpin  County,  Colorado 362 

U.  P.  R.,  Gilpin  County,  Colorado 364 

Utah,  Salt  Lake  County,  Utah 340 

Utah,  Storey  County,  Nevada 195,495,498,501,503 

V. 

Valentine,  Calaveras  County,  California 67 

Vallejo,  Tooele  County,  Utah 331,333,338 

Vasa,  Gilpin  County,  C^olorado 364 

Veritas,  Lander  County,  Nevada 241 

Victor,  Alturas  County,  Idaho 307 

Victoria,  White  Pine  County,  Nevada 274 

Victoriue,  Lander  County,  Nevada 239 

Virgin,  Lander  County,  Nevada 241 

Virginia  Consolidated,  Inyo  County,  California *. .  33 

Virginia  Consolidated,  Storey  County,  Nevada 194,196,231 

Virtue,  Baker  County,  Oregon 321,496,498,501,503 

Vishnu,  Alturas  County,  Idaho 307 

Volcano,  Amador  County,  California 470a 

Vulture,  Yavapai  County,  Arizona 394 
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Wahsalcb,  Bait  Lsko  Coiinlv,  TTlah 3S3 

Walker  &  Webstar,  Salt  Lake  Conuty,  Utah £J 

Wall  Street.  Lake  Count  J.  CMlifomin It 

Waller  and  Saint  Lawrenre,  PIncor  Connly,  California 4TIk 

Waniiprer,  White  Pino  County,  Nevada St 

War  Eagle,  Inyo  County,  California X 

War  Eagle,  Lake  County,  Coloiado SO 

War  Eagle.  Owyhee  Conntv,  Idaho 496,498,501.503 

Ward,  TilDity  C'tmnty.  California 1711,49^,501.501 

WatdBcecher,  While  Pine  County,  Neve^a 369,496 

Ward  Ellis,  White  Pine  County,  Mevada 273 

Warren,  Yuba  County,  California . )(S 

Warsaw.  lionlder  County,  Colorado. 37S 

Wasbingtoa,  Maripoea  County.  California ..' SO.Sfl.RT 

Washiugton,  Naps  County.  California 14,49) 

WatliingtoQ,  Hys  Valley,  Oregon MI 

Wash ingl on,  Tooele  County,  Ulah 350 

Washington,  San  Dieeo  Counly,  California 44 

Wa«hinglon  and  Creole,  Lincoln  County,  Nevada 494, 49:1,501, SOS 

Waterman,  Gilpin  Coumy,  Calomdo 361 

WatPtmon.  TooelB  Connly,  Ulnh 339,349 

Walerman  SmBlting-Wo^ll^  Stockton.  Utah W3 

WaLion,  Lincoln  Cotinly,  Nevada 4:14,498,501,503 

Watson  Company,  Wliito  Pino  County,  Nevada 873 

WfttnonMlll,  Wtite  Pino  County,  Nevada 267 

Waiin,  El  Dorado  Counly,  Caliloniia gg 

Waverly,  White  Pine  Connty,  Nevada S7S 

Weaver.  Yavapai  Conntr.  AriBooa, 394 

Webfool,  Elko  Connty.  Nevada StM 

Wellington,  Salt  Lake  County,  Utah 336,496 

Walls.  Faigo&Co 49^,501,50) 

West  Point,  Calaveras  County,  California 470» 

Was  tern,  Sonoma  County,  California U- 

Weslam  World,  Tooele  Connty,  Ulah m6 

Whale.  Park  County,  Colorado 377 

Whale  Mill,  Clear  Creek  Counlv,  Colorado 363 

What  Cheer  Mill,  Cleur  Creek  bounty,  Coloiado 3(3 

White,  Lander  County,  Nevada 241 

White  Crow,  Boalder  Counly.  Colorado 372 

White  Mountain  rcservalioQ,  Arizona 3UI 

White  Pine  Mill,  White  Pine  Co jnty,  Nevada QSl 

Whitesides,  El  Dorado  Connty,  California si 

Whitman 4i>8,501,S(B 

Widdekiud,  Inyo  Connty,  California 31 

Wide  West,  Alturos  County,  Idaho 307 

Wild  Dutchman,  Salt  Lake  Counly.  Ut-ih 339 

Wild  Goose  Flat,  El  Dorado  Counly,  California 31 

Wild  Raccoon,  Rye  Valley.  Orezon 321 

William  Tell,  Allaras  County,  Idaho 310 

Wilson,  White  Pine  Connty,  Nevada S73 

Winnamnck.  Biogbam  Cnnon,  Utah 328, 340, 4U9 

Winters  it.  Pinto  (Eclipse,)  Storey  Connty,  Nevada 495,  497, 4i»'J,  502 

Wisconsin,  Nevada  County,  California 4M 

Wisconsin,  Sierra  County,  California ,. 1,^7 

Wisconsin,  While  Pine  County,  Nevada 274 

WiKiard  King,  Alturas  County,  Idaho 307 

Wonder,  Inyo  County,  CalifoinJa ,. .       36,38 

Wonder.  White  Pino  County,  Nevada •>;4 

Woodburn,  White  Pine  County,  Nevada S77,  STS 

Woodcock,  Calaveras  County,  California (5 

Woodhouse.  Calaveras  County,  California 4T0a 

Woodside,  El  Dotodo  County,  California 90,47ii< 

Woodville.etorey  County,  Nevada 210, 49G.  406, 501, 5(U 

Wyoming,  Nevada  County,  California 127,137,  13(1.  140 

Wyoming,  Inyo  County.  California , .       37.  39 

Wyoming,  Salt  Lake  County,  Utah 3;B 

Wyoming  Company,  Tintic  district,  Utah .. .. . 353 
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Tellow  Jacket,  El  Dorado  County,  California 90 

Yellow  Jacket,  Napa  County,  California t 14, 177 

Yellow  Jacket,  Storey  County,  Nevada 206, 230, 496,  498,  501,  503 

YoBemile,  Napa  County,  California 14 

Young  America,  Boulder  County,  Colorado 372 

Young  America,  Sierra  County,  California 157 

Young  America,  White  Pine  County,  Nevada 272 

Yreka,  Owyhee  County,  Idaho 304 

Yule  Travel,  California 493 

Z. 

Zacatecas,  Calaveras  County,  Califon^a '. 63 

Zella,  Tooele  County,  Utah 350 
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AdaCoanty,  Jdaho 306 

Adams,  San  Joan,  Colorado 3H4 

Alamosa,  San  Jnan,  Colorado — 3H4 

Alida  Splines,  Nye  County,  Nerada 881 

Alleghaiiy,  Sierra  County,  California 151 

Alpine  County,  California ^ 21,47(l« 

AltaCity,  Salt  Lake  County,  Utah :i3l,:t:W 

Alturas  County,  Idaho » »U4,3UG 

Amador  City,  Amador  County,  Caliiomia 74 

Amador  County,  California 09|470« 

Amelia,  Ore^n 319 

American,  El  Dorado  County,  California... 77 

American  Fork,  Salt  Lake  County,  Utah 339 

American  Valley,  Plumas  County,  California 47U4 

Angers,  CalaTenu  County,  California 68 

Animas,  Sun  Juan,  Colcnudo 384 

Arabia,  Humboldt  County,  Nevada 901 

Argenta,  Beaver  Head  County,  Montana 325 

Anvaypa  Cafion,  Arizona 390 

Arkansas  Valley,  Colorado 374 

Atlanta,  Alturas  County,  Idaho 309 

Anbum,  Oregon 318 

Anbum,  Placer  County,  Caliiiomia 109 

Axe-Handle  Cafion.  Salt  Lake  County,  Utab 356 

B. 

Badger  Hill,  Nevada  Comity,  California 126 

Badger  Hill,  Plumas  County.  Cahforuia 160 

Baker  City,  Baker  County,  Oregon 321 

Baker  County,  Oregon ' 3K0 

Baker  Park,  Snn  Jiian,  Colocado 384,3M 

Bald  Hill,  El  Dorado  County,  California 84,94 

Bannack,  Beaver  HeiM]  County,  Montana 325 

Benner,  Boiae  County,  Idaho 314 

Banner,  San  Diego  County,  California 49 

Bath,  Placer  County,  California 1(^,106 

Battle  Mountain,  Lander  County,  Nevada 240 

Bear  Creek,  Alturas  County,  Idaho 3(^,307 

Bear  Creek  Ditch,  Moriposa  Cotinty,  California 51 

Beaver  Creek.  Park  C'mnty,  Colorado 375 

Beaver  Head  County,  Montana .' 324,325 

Big  Cafion,  £1  Domdo  County,  California 88 

Big  Cafion,  Salt  Lake  County.  Utah 356 

Big  Cottonwood  District,  Utah 330 

Big  Muddy,  Oregon 323 

BingfaaraCa&on,  Salt  I.Ake  County,  Utah 328,340 

Btrchville,  Nevada  County,  California 126 

Bird's  Flat,  Placer  County,  California 108 

Bismarck,  Lewis  and  Clarke  County,  Montana 325 

Biackmore,  Montana 3aM 

Bladen,  San  Diego  County,  California 44 

Blue  Canon,  Oregon 318 

Blue  Valley,  Colorado 375 

Blue  Wing,  Beaver  Head  Conntj,  Montana 985 

S27 
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Boiie  City,  Ada  Coaoty,  Idtilio 

Boise  Cuunty.  H«ho 304,311 

Bolt's  Hill,  Trinity  Coontj,  Colotsdo IM 

BoDupoiic  Hill,  Alturaa  Coanty,  Idaho 3S 

Boulder  Couuty,  Colorada 358,39 

BonlJerHill,  El  Doiado  County,  CaUfornia H 

Boulder  Biver,  Jefferson  CouDty,  Montana .... SA 

Bndahavr.  Yovupni  Coautj,  AriEoua .. . 391 

BrMkenridi^,  Summit  County,  Colorado ...... Stt 

Brown'a  Hill,  TiiTiity  County,  Colorado !TJ 

Brown'i  Valley.  Yuba  County,  California t'fm 

Bndteyo  Hill,  El  DordJo  County.  California U3 

Buckeye  Hill,  Nevatlii  County.  CalLfomiu m 

Bocheye  Bidge,  Triiiiiy  Uoouty,  Colorado -  IB 

Buetia  Vinta,  Hnmbuldt  County,  Nevada —  SSJ 

Buffalo  Hill,  El  Dorado  County,  Culifotnia X 

BbUUuu.  Oregon 316 

Burnt  Hivar.  OrBgon 319 

Butte  City,  Deer  Lodge  Couuty,  Montana 3tt 

Butte  County,  California ^ l48,4T0a 


Calaveras  County,  California 62,  i;9.4T(i( 

Cildwell  Chauud,  Tuolnaine  County,  Coliforaia CI 

California  Ctpek,  Park  County,  Colorado 3;4,Sei 

Cwrp  Floyd,  Salt  Lake  Connly.Utnll 358 

Cttnnoti  Gulch,  Inyo  County,  California 31 

Canon  Creik,  El  Dorado  County,  ColitotnU 63.95 

Cariboo,  Boulder  Couuty,  Colorado 39 

Caraon  Hill,  Calaveraa  County,  California GO, 4701 

CashCretk.  Park  County,  Colorado 3Ii 

CoBtloDonie.  Vuma  County,  Ariaou a 3M 

Caalle  Vnllcy.  Snlt  Lake  County.  Utah 353 

Ceim-ut  Htll.  El  Dorado  County,  CalifomU 94 

(■..,■■■..■  I.'     ■■       'i  iil^.1  County,  CBlifornJa IK 

I  ■                                  liii  Coiinly,  CaliforaJa 77 

<  ■                                  (.\mt.(.v.  Navada 363 

Ceiiiral  Hill,  ('aliiverss  County,  California K 

CerbftlRuTiBf,  Aniona 3M 

Cerro  Gordo,  Inyo  County,  California 27,39,401 

CbalkCcerk,  Park  County,  Colorado 374 

Charlotte  Gull-fa,  Boise  Couuty,  Idaho 313 

Cherokee.  Nevada  Couuiy,  California 196 

Cherokee  Flat.  Butte  County,  California.: US 

Cfaerry  Creek.  White  Pine  County,  Nevada S67.S73 

Chimney  Hill,  Nevada  Couuty.  Caiifomia ._.........  IS6 

Chip's  Flat,  Sierra  County,  California. ISl 

CinciDuati  Ravine,  El  Dorado  County,  California SB 

City  of  Sii,  Sierra  County,  California ................ ....  ISl 

Clark's  Creek, Oregon 313 

Clark's  Fork,  Montana 3M 

Clear  Creek  County,  Colorado 3ti6,3Go 

Clifton,  Tooele  Couuty.  Utah £1 

Colorado  Creek,  Park  Couuty, Colorado 374.319 

Columbia,  Huu.holdt  County.  Nevada SI63 

Columbia.  Tooele  County,  Utah 348 

Columbia  Hill,  Nevada  County,  California 126 

Columbus,  Esmeralda  Couuiy,  Nevada ^ 

Comatotk,  NevaJa 191 

Conner  Creek,  OreRun X3 

CordewayBar.  Yuba  County,  California 141 

Comucouin,  Elko  County,  Nevada !6e 

Cortei,  Lauder  County,  Caiifomia K 

Coao,  InyoCouNty,  California ,.  31 

Coulleiv  ills,  Mariposa  County,  California S6 

CovB.  Kern  County.  Califoruia 49 

Crane's  Guleh.  El  Dorado  County,  California 77,US 

Crystal.  Humboldt  Couuty,  Nevada 9CS 

CMnintham  Qulch.  Sau  Juan,  Colorado 381 
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Canon,  El  Dorado  County,  California. 64 

ig's  Ranch,  El  Dorado  County,  California 94 

ur,  San  Juan,  Colorado 384 

Lodge  City,  Montana 324 

Lodge  County,  Montana 324,3^ 

'8  Canon,  Placer  County,  California... 106 

ond,  Eureka  County,  Nevada 256 

3nd,  White  Pine  County,  Nevada 267 

Flat,  El  Dorado  County,  California 96 

very  Gulch,  Oregon 319 

lass,  Calaveras  County,  California 63 

Janon,  Tooele  County.  Utah 348 

I  Creek,  El  Dorado  County,  California 80.91 

I  Flat,  Placer  County,  California 98,104 

E. 

Creek,  Union  County,  Oregon 320 

::;anon,  Tooele  County,  Utah 348,350 

Humboldt  County,  Nevada 263 

White  Pine  County,  Nevada 267,276 

•rado,  Humboldt  County,  Nevada 263 

>rado,  Oregon 318 

»rado,  San  Juan,  Colorado 384 

•rado  Canon,  El  Dorado  County,  California 80 

•rado  County,  California 470a 

reek,  Alturas  County,  Idaho 305 

County,  Nevada v 265 

liincoln  County,  Nevada 284 

ildHill,  Salt  Lake  County,  Utah 332 

I  Mountain,  Salt  Lake  County,  Utah 332 

re  Canon,  El  Dorado  County,  California 83 

•e  Flat,  Nevada  County,  California 126 

ralda  County,  Nevada 283 

:a,  Eureka  County,  Nevada 35 

:a,  San  Juan,  Colorado 384 

a,  Yuma  County,  Arizona 393 

a  County,  Nevada 242 

P. 

It  City,  Sierra  County,  California 15 

;  Hill  Divide,  Placer  County,  California 105 

in*8,  Calaveras  County,  California 67 

vulch,  Ada  County,  Idaho 305 

Till,  £1  Dorado  County,  California 94 

iumter,  Gimletvillo,  Oregon 818 

mt  County,  Colorado 386 

h  Corral,  Nevada  County,  Califoroia » 126 

h  Gulch,  Summit  County,  Colorado 375 

G. 

in  County,  Montana 324 

n  Valley,  El  Dorado  County,  California 97 

Union  County,  Oregon 322 

a,  Park  County,  Colorado 376 

etown  divide,  £1  Dorado  County,  California 70,83 

ia  Gulch,  Summit  County,  Colorado 375 

ia  Slide,  El  Dorado  County,  California 76,63 

County,  Colorado 358,360 

)e,  Calaveras  County,  California 63,67 

ida,  Humboldt  County,  Nevada 262 

iluff,  Klamath  Ct»unty,  California 315 

Jill,  Boulder  County,  Colorado....* 369,371 

fountain,  Nye  County,  Nevada , 282 

lun,  Humboldt  County,  Nevada 261 

2un,  Placer  County,  California 98,99,102 

H.  Ex.  177 34 
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Gome  Creek.  OuciiIb  Conniy,  Idaho 

Gopher  Hiit,  HI  Uorido  Cuunt;,  Caliroroia 

GopbMHill.PlumiieCoiintj,  California 

GcMid  IsUnd,  Boulder  Caaoty,  Culorado 

OrsnlM  Uoiinlnln,  Rye  VaJley,  Oregon - 

GmutConDly,  Orum>n 

Oluts  Valley,  Liuider  CauDly,  Nevada 

GiOK  Vftlloy,  Ntvadii  Cuonty.  California f.i 

GrMi  Vnlley  Cri-ek,  Triniiy  County,   Colotodo 

OtaTel  HULElDm-BdoCoiintj',  Cnlifomiu 3, 

Gray  £a|;le  UMinuin.  Kl  Dot&do  Cunnty,  Culiromia S 

Ureiavooi.  El  DoroJo  Couiiiy,  Coliforaia 77.8J,H,(]k 

GrccDwnod  Crsek.  El  Dorado  Cnuuty,  CalifornU (i 

Gtimea  Cmk.  Baiiie  Coaniy,  Idaho Bl 

Grixtlpy  Flat,  Little  Cotum  wood  district,  Utah SI 

Griailoy  Flat,  Plncor  Coiiuty,  California I« 

GriMly  Hill,  Nevada  County.  California U! 


Hall,  Park  County,  Colorado SI 

Hninbufg  Fl»i.  Placer  County,  Califoruin Ctii 

MorOscrabble,  AUunw  Couiily,  I.laho 3«iW 

Hnriiaorabblo,  fremoul  County.  Colorado H 

■  Harrison  Hill,  El  Oonidu  County,  Colifomia M 

Haxleton  UounldJn,  8au  Juau.  Colorado £4 

HJKhlond,  Elko  CoiiDty.  Nevada 8S 

Hile'H  Covu,  Mariposa  Conn ly,  Cnlilbniia ft 

BogVui,  Union  County,  Oregon Sjt 

Hope,  Mojuve  County,  Arizona -- Stt 

HurnitoH.  Haripoaa  County.  Caliromia X.U 

Humboldt,  Hnniboldt  Connty,  Nevada 3K] 

Humboldt,  San  Joan,  Colorado .-■  — ■ — SI 

Humboldt  Basin,  Oregon Sh 

HumbolJl  County,  Neviula IBI 

Humbug,  Nevada  County,  Califoniifl M 


IdttLo  Counly,  Idaho 

Illinois  Gulch,  Bunimit  Counly,  Colorado 

Independcnte  Hill,  Plater Conuly,  California.. ■ 

Indcpendetice  Hill,  Yuba  Connty,  California 

Indian,  Humboldt  County,  Nevada 

'  Indiana  Gnlch,  Summit  County,  Colorado . 

Inahip,  Humboldt  County,  Nevada roi 

Inyo  County.  California Ji.lTlU 

Iowa  Creek.  Pork  County,  Colomdo ffil 

lona  Gulch,  Summit  County,  Colorado 3S 

loiraHill,  PI acor  County,  California W.W 

Iron  Gulch,  Oregon 319 


JacknasHiU,  El  Dorado  County,  California H 

Jackson  County,  Oregon I0G 

Jacob  City,  Tooele  County,  Utah , V& 

Jat-ob'B  Wonder  Gulch,  Inyo  Connty,  Colifomi a 34,37.Si 

Jefferson  Canon,  Nye  County,  Nevada 2S1 

J"iltir»ou  City,  Jcftirson  County,  Moulana 3S 

Jeriey,  Humboldt  County,  Nevada ■ M 

Jones's  Hill,  El  Dorado  Connty,  CalifornU &I.9S 

Jordan  Hill,  Salt  Lake  Connty.  Utah ^ 345 

Julian,  San  Diego  County,  California 44 


Kate  Hayes  Flat,  Nevada  Connty,  Califoniia.. 
KeoTBBrge,  Inyo  County,  California 
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Kelgey*s«  El  Dorado  Coanty,  California 77,83 

Kennebec  Hill,  Nevada  CouDty,  California 126 

Kern  County,  California 40 

King's  Hill,  Placer  County,  California 108 

Kingston,  Lander  County,  Nevada 239 

Klamath  County,  California 165 

L. 

Lake,  San  Juan,  Colorado 384 

Lrfike,  White  Pine  Cdunty,  Nevada 272 

Lake  City,  Nevada  County,  California 126 

Lake  County,  California 16,20,173 

Lake  County,  Colorado 358,373 

Lander  County,  Nevada 232 

Lander's  Bar,  Yuba  County,  California -. 144 

La  Plata,  San  Juan,  Colorado 384 

La  Porte,  Plumas  County,  California 160 

Lassen  County,  California 79 

Lemhi  County,  Idaho 304,314 

Lewis  and  Clarke  County,  Montana 325 

Lincoln,  Placer  County,  California ^75 

Lincoln  County,  Nevada 284 

Little  Chief  Gulch,  Inyo  County,  California 34,37 

Little  Cottonwood  District,  Utah 329 

Little  Muddy,  Oregon 323 

Little  South  Fork,  El  Dorado  County,  California 80 

Lomax  Gulch,  Summit  County,  Colora^io 375 

Long,  Placer  County,  California 108 

Los  Angeles  County,  California 40 

Lower  Calaveritas,  Calaveras  County,  California   67 

Lower  Rancheria,  Amador  County,  California 74 

Lyda  "Valley,  Nye  County,  Nevada 281 

M. 

Madison  County,  Montana *. 324 

Mttlakoff,  Nevada  County,  California #. 126 

Mameluke  Hill,  El  Dorado  County,  California 95 

Manhattan  Cafion,  El  Dorado  Couuty,  California 83 

Manzanita  Hill,  Nevada  County,  California 126 

MaripoHa  County,  California 50, 470a 

Marvel  Gulch,  Inyo  County,  Calilbrnia ^ 34 

Massachusetts  Flat,  El  Dorado  County,  California *  91, 96 

Maucos,  San  Juan,  Colorado 384 

Meadows,  Boise  County,  Idaho 314 

Mendocino  County,  California 16,  190 

Michigan  Bluff,  Placer  County,  Cahfomift 105,106 

Middle  Boise  River,  Alturas  County,  Idaho 305 

Miller  Hill,  Salt  Lake  County,  Utah 339 

Mineral  Creek,  San  Juan,  Colorado 384 

Mineral  Hill.  Eureka  County,  Nevada 35,257 

Mineral  Park,  Mojave  County,  Arizona 394 

Minnesota,  Sierra  Couuty,  California 151 

Mmnie  Creek,  San  Juan,  Colorado % 384 

Missouri  Caflon,  El  Dorado  County,  California - 92,94 

Mogul,  Alpine  County,  California 26 

MoJHVo  County,  Arizona <194 

Mokclumue  Hiil,  Calaveras  County,  California 65 

Monitor,  Alpine  Couuty,  California 21, 26 

Monona  Fiat,  Placer  County,  California 99 

Monte  Christo,  Sierra  County,  California 151 

Montezuma,  Yuma  County,  Arizona 393 

Montgomery  Gulch,  Park  County,  Colorado 374 

Mooie's  Flat,  Nevada  County,  California 126 

Moose  Creek,  Deer  Lodge  County,  Montana 325 

Moroy,  Nye  County,  Nevada , 281 

Mormon  Basin,  Oregon 318 
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Mosca,  San  Juan,  Colorado 3M 

Mosquito  Gulch,  Calaveras  County,  California t3 

Mosquito  Kange,  Lake  County,  Colorado 381 

Mother  Lode,  Calaveras  County,  California Q 

Mount  Bross,  Colorado 3S! 

Mount  Calvary,  El  Dorado  County,  California % 

Mount  Gregory.  £1  Dorado  County,  California 77 

Mount  Lincolu,  Colorado 35l 

Musser  Hill,  Trinity  County,  Colorado 172 

N. 

Napa  County,  California 16,^,173 

Narboe  Cafion,  Inyo  County,  California 37 

Nebo,  Salt  Lake  County,  Utah ^ 

Negro  Hill,  El  Dorado  County,  California 91. 9d 

Nevada,  White  Pino  County,  Nevada 273 

Nevada  County,  California 115 

Newark,  White  Pine  County,  Nevada 267,266 

New  Canon,  Salt  Lake  County,  Utah 336 

New  World,  Montana 324 

New  York,  Placer  County,  California 106 

New  York  Hill,  El  Dorado  County,  California « 

North  Idaho,  Idaho 3M 

North  Powder,  Oregon 1 323 

Nye  County,  Nevada 239 

O. 

Old  Canon,  Salt  Lake  County,  Utah 3S6 

Omega  Hill,  Nevada  County,  California W6 

Oueida  County,  Idaho 315 

0[)bir,  Placer  County,  California I(i^ 

Opliir,  Tooele  County,  ITtuh • :i4«< 

Orter  Creek,  El  Dorado  County,  Caliloniia J?0,92.!U 

()\v_)  liee,  Owyhee  County,  Idaho lii'4 

Owyhee  County,  Maho aL4 

• 

P. 

rananiint,  Inyo  County,  California J3. :t? 

Pancake,  White  Pine  County.  Nevada *itW 

Paradise^,  Humboldt  ( 'ounty,  Nevada 2C'2, '**''^ 

Park  C(»unty,  Colorado ;>,>,  :m 3 

Park's  liar,  Yuba  County,  California   lU 

Parley's  Park,  Salt  Lake  County,  Utah ... VXi 

ViitiifHOvAa  Mountains,  Arizona :v-9 

l^iyette  Kiver,  Ada  County,  Idaho ;^V> 

Pennsylvania  Kavine,  Yuba  County,  California 143 

Peruvian  Hill,  Halt  Lake  County.  Utah .■ lUu 

PJiiladelphia,  Nye  County,  Nevada ^^TO 

Phllip-b-.irjrb,  Deer  Li>d<2:e  County,  Montana ;V25 

Pike  City,  .Salt  Lake  County,  Ct'ah :^r>o 

Pilot  Cieek,  LI  Dorado  C«»unty,  California H>,  1^*2 

l^ilot  Hill.  Kl  Dorado  ('ounty,  Calitornia 77,  i?;'* 

Piuto,  Kureka  County,  Nevada -.'.'C 

J'laeer  County,  California I>^,  47'  <» 

PlacLMviile  Divide,  El  Dorado  County,  California 7(5.  i)|,!i[j 

Platte  Valley,  Colorado :C4 

JMunias  County,  Calitornia 157,  47</d 

P(H"a!jontas,  Oregon :ij:.? 

]'i)er  Man  Guleh,  Alturas  County,  Idtdjo 'Mti 

Pope  Valley,  California ".0 

Port  Oxford,  Orepfon :^i7 

Pow.ii-r  Kivcr  Valley,  Oregon :i-S.\ 

Pro-Tpcc-t  Vint,  El  Dorado  County,  California ',<» 

Pm  sjiet-t  Hill,  Placer  County,  California U-^ 

Providence,  Lewis  and  Clarke  County,  Montana 3*Jo 
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Q. 

Qoarte  Gulch.  Oregon 319 

Oaartz  Hill,  £1  Dorado  County,  California 87,90 

Qnartzburg,  Boise  County,  Idaho 31 1 

Qnartzburgb,  Mariposa  County,  California 50 

Queen's  Sipring,  White  Pine  County,  Nevada 277,278 

B. 

Rabb  Ravine,  Tuba  County,  California 145 

Railroad,  Elko  County,  Nevada 265,420 

Railroad  Flat,  Calaveras  County,  California 67 

Randolph,  Coos  Couoty,  Oregon 315 

Rattlesnake  Creek,  Oregon 319 

Red  Mountain,  Lewis  and  Clarke  County,  Montana 325 

Red  Warrior,  Alturas  County,  Idaho 307 

Reese  River,  Lander  County,  Nevada 232 

Reeves  Ditch,  Oregon 319 

Relief,  Humboldt  County,  Nevada 261 

Relief  Hill,  Nevada  County,  California 126 

Reveille,  Nye  County,  California 35 

Rich  Creek,  Oregon '319 

Rich  Flat,  El  Dorado  County,  California...^ 77 

Ridge  Ravine,  Yuba  County,  California 145 

RoDD^s  Mountain,  El  Dorado  County,  California 97 

Robinson,  White  Pine  County,  Nevada 267,272 

Rochester,  Madison  County,  Montana 325 

Rock  Creek,  El  Dorado  County,  California ' 80,94 

Rock  Creek,  Oregon 323 

RockCieek,  Sierra  County,  California 151 

Rocky  Bar,  Alturas  County,  Idaho 308 

Rocky  Chucky,  El  Dorado  County,  California 86 

Rogue  River,  Oregon 315 

Rose's  Bar,  Yuba  County,  California 144 
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